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Tex  pt'eseat  Volumo  of  th«  Cibcls  of  TKb  BonraoBB  embrtoM,  it)  a  Terf  limited  axtsnt 
only,  tlie  great  mbject  cf  Pnctioal  ChsmiEtry ;  bat  it  inolades  thow  ca^«cti  wkkh 
tTB  iiiTntod  with  ■  popular  oluTacter,  ind  on  irhioh  the  public  mind  may  be  cantidand 
Bum  parlicularly  open  to  information.  Host  of  tbe  olher  branchot  of  ths  lubject 
become  dlbor  manufacturing  or  proftaaianal ;  and  with  luoh  nibjeota  it  ia  not  intended 
to  interfere  in  this  Miiea,  vhich  may  ho  oODHideicd  u  elementaij  in  lie  chaiactcr,  re- 
(erring  luch  subjects  for  txeatment  in  another  aeriea  with  whidt  it  i<  intended  to  fblloir 
thepreeont  one. 

The  chiof  teIuo  of  the  pTMeat  Volume  Eiritea  trom  its  ttiiotl;  practical  tieatmmit  of 
iti  anbjects.  In  the  important  branch  of  Electro-depodtion,  Ur.  Qoro  ha*  given  hia 
fixmulte  in  a  plain  and  practical  manno',  the  informatiDn  being  dmwn  frran  hit  ovn 
practice,  and  from  the  practice  of  the  ettablidunentamoftadranoed  perhaps  in  the  irot4d 
in  thia  department  of  sdenca. 

Iti.  Bpailing  has  treated  that  most  fascinating  of  all  punoitt,  Photographf,  in  the 
sime  spirit,  giTingia  detail  his  oirapi«ctic«;  bnt,  ftom  the  nature  of  thesnhjeot,  aad 
flom  the  number  of  accomplished  and  scientiflo  men  who  baye  written  on  the  subject 
in  a  desultory  form,  and  from  the  eircumilanee  of  some  of  these  having  experimented 
with  him  and  mixed  up  hi*  own  irkvestigations  with  thsir*,  moro  of  the  ganenl  litev- 
tore  of  the  tnbjeot  has  been  included  In  his  Troatise  than  in  the  fbnner. 

Of  Professor  Moleschott's  Treatise  "LchTsdcrNshrungslfittel,"  it  is  only  neoeaiaiy 
to  say  that  it  has  gone  through  leur  large  editions  in  Oomany,  and  has  beta  tiansUlad 
into  two  fbreign  langnagea,  in  each  oue  with  great  ncceas.  The  Condnotor  tnists  the 
pmeut  tnmslation,  with  Dr.  Scofiiam's  Chapter  on  Adulterations,  will  be  fonnd  ttiefOl 
in  directing  the  poblio  mind,  as  well  ss  legislature,  to  an  adjustment  of  that  question. 
The  trtaaMot  regreta  that,  owing  to  his  abaence  on  the  Continent  while  the  work  wu 
pasaing  thioogh  the  press,  the  errata  an  nndnly  numerous.  A  list  of  the  prisoipal  ii 
given,  andthestudent  is  requested  to  oonwt  then  in  the  margiii. 
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In  reqiect  to  tlie  Tieatue  im  Aitlflcial  TUomuuituii,  ths  Anthor  piefan  for  tiie 
resent  to  lenuin  unknown ;  it  miut,  thoieforc,  ntt  on  iti  own  merita.  Tlie  Oondnotor 
kn  only  add  ha  own  ietHmoaj  to  the  internal  eridsnce  it  ofien,  lliAt  thera  il  no  vritor 
of  the  day  mors  competent  from  podtion  and  czperienee  to  write  on  the  mliject 
How  for,  however,  the  object*  have  been  fuMlled  it  renuini  for  the  reader  to  decide. 
Actuated  by  t^  oonTiction  that  no  chemical  itntiior,  of  wliateTer  talent,  &me,  or  ex- 
perience, conld  beat  of  lubjocti  ao  divene  ai  the  nnmerona  bianohea  of  technological 
ohemiatry,  otLenriae  than  as  a  compiler  and  a  tbeodit  in  aome,  we  have  confided  each 
irate  branch  to  the  retponnbilitjr  of  aome  one  RUtbor  nrho  had  pierioutly  deroted  to 
it  Ml  tpedal  attention,  and  was  foroDTably  known  in  relatica],  to  it :  hoping  by  thil 
uu  to  praduoe  a  Kriee  of  Trealiaet  full  of  practically  nasful  information. 
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THE  THBOTT  OP  ELECTEO-DEPOaiTION. 

«.— Ai  the  ultimata  objMt  of  thii  tteatua  ii  to  enable 
the  reader  to  work  in  an  electroplate  mftau&ctorf  in  a  ooameiciaUy  sacottitai 
'*  dull  toAtKmu  to  inclodi  wilUn  its  pago,  u  &c  m  the  limited  tpaoe 
will  aHaw,  ererj  portion  of  the  iabjeot  ealonlatad  to  aaiiet  him  in  obtaining  that 
retuk,  iiilnilint  ttma  it  erory  oUia  portion  wHoh  doea  not  oontribute  towftrda  tlut 

With  tfai*  viaw  we  ahall  iaolude  the  prineiplai  or  timry  of  eleetn-depoutian, 
beMMB  emj  workman  in  an  eleotropUtc  manuiaotery  ii  oertain  to  meet  whh 
difficultiaa,  wUcfc  no  amount  of  praotiDal  knowledge  ur  expeiienoe  will  enable  him  to 
overoome  withont  a  peifaat  knowledge  o!  the  theoretical  prinoiplGa.  Theae  diflenltiM 
may  be  new  onea,  such  probably  aa  he  hai  never  bocd  bofore,  and  no  doubt,  in  wme 
Bah  M  no  one  sIm  haa  erer  M«n ;  a  knowkdge  of  the  theory  will  here  enable 
ai^y  ita  principlaa  to  the  dafficnltiea,  tttd  anggett  lemediei,  aomo  of  whidi 


We  ahall  alao  innlud*  the  fnotif  of  the  anbjeat ;  hecanae,  after  all,  its  aoeMW 
■panda  on  auoful  manipulation ;  for  with  ever  so  perfiot  a  knowledge  of  ptin- 
oiplei,  without  a  perfect  knowledge  of  the  applioation  of  dioie  principlea  in  the  fbcm 
of  praotiaal  Tuka  and  praotical  manipulaUon,  aucoaaa  cannot  {loaaibly  be  attained. 
With  the  lame  end  in  view,  we  shall  aroid  uying  anything  abont  the  hiatory  of  the 


S  AKRANOEMENT  OF  TBK  BDSJBCT. 

Bubject,  or  tbe  clunu  of  riTil  ducovoren  or  isTeiiton,  lhiM»  being  nibjeeti  for  the  I 

hulDilAn.  Neither  Khali  we  uy  much  sbaut  the  electi«-dopoiit[on  of  me  metali,  or 
■bout  any  coUatenlbranchet  of  the  eubjecC,  excepting  only  ao  far  as  they  are  capable 
of  illiutnting  the  tubject  in  a  direct  manner,  or  of  otherwise  furthering  the  object 

To  enable  the  reader  to  niaater  each  portion  of  the  aubjcct  ai  be  proceed*,  ire  hav« 
ao  unnged  it  thst  erciy  portion  shall  be,  so  far  sb  it  ^oei,*  complete  in  ilaelf, 
requiring  no  anticipatory  kaovlcdge  of  more  adroaced  parte  to  enable  him  to  nnder- 

^nie  only  arrangement  of  the  nibjovt  which  admits  of  this  important  object  being 
attained,  is  to  treat  of  tho  theory  before  treating  of  the  practice,  and  by  arnnging  the 
theory  in  an  Muetita  ocder.  In  other  Tords,  ire  shall  commence  with  the  rarious 
cltue*  of  &cts  on  irhioh  electro-deposition  a  founded,  and  ascending  from  these  to 
the  general  laira  or  principles,  chemical  or  electrical,  which  govern  them.  Proceeding 
from  the  theory  to  tbe  practice,  arranging  all  in  a  cUductiie  order,  and  applying  theo- 
retical principles  in  the  form  of  practical  rules,  the  reaults  cannot  be  other  than 
saoceuful.  Beginning  with  the  more  general  rules  which  apply  to  all  electro-depo- 
sition processes,  and  to  the  electro-deposition  of  all  metale,  and  proceeding,  step  by 
step,  to  tha«e  more  special  rules  of  manipulation  which  are  required  for  the  woiUng 
of  particular  metala  and  inlulJons,  the  necessary  icquirements  for  the  production  of 
thq  more  difficult  substances  and  more  complicated  works  of  art  will  be  attained. 
Through  the  whole  treatise,  the  reader  will  thus  be  led  gntdoally  &«n  the  most 
common  and  well-known  fact)  to  the  most  complex  and  diflcult  tpplicationt  of 
sleotro-depoeidoQ . 

In  acoordanoe  with  this  plan,  the  subject  will  commence  with  a  reTiew  of  such 
bets  of  electro-deposition  as  every  man  possessing  the  few  necessary  nuterials,  which 
are  easily  procorable,  may  readily  verify  tor  himself.  On  these  facts  the  whole  subject 
throughout  will  be  based.  From  thorn  we  aball  proceed  to  the  circumstances  or  cm- 
lUlioiu  under  which  they  occur,  namely,  the  naaui  uf  electro -deposition.  The  principles 
will  be  inferred  &om  the  fact*  as  we  proceed,  until  we  arrive  at  the  more  abstract 
condition*  of  the  phenomena. 

The  &ctB  will  be  baaed  on  numerous  experiments,  in  which  inttauees  where  depo- 
mtion  does  occur,  as  well  as  experiments  in  which  it  does  not  occur,  will  be  cited. 
These  investigations  will  satisiy  the  reader  that  in  all  caiea  where  depoaitioii  does 
occur,  certain  condition*  aie  invariably  preaent ;  end  where  it  doe*  not  occur,  one  or 
more  of  those  conditions  i*  iavariablj  absent  i  and,  therefore,  that  the  condition* 
oUerred  are  the  caotes  of  the  phenomena.  Another  and  more  ultimate  reaaon  for 
mentioning  n^ative  a*  well  as  positive  insUmces  is,  that  in  pr^ctdool  working  it 
is  nearly  a*  important  to  know  what  will  prevent  deporition,  as  to  know  wh«t  will 
produce  it 

The  following  table  exhibits  the  phenomena  of  electro-deposition  arranged  in  Ka 
inductive  order,  auilabls  for  learning  the  subject  theoretically,  and  without  immediate 
reference  to  its  practical  applications.  The  drat  portion  of  the  table  contain*  the 
/dot  of  electro-depoution,  divided  into  seven  classes,  under  which  may  be  ranged 
the  whole  known  bets  of  the  science.  The  second  portion  contains  the  primeipla  or 
MndUiofti  under  which  those  facts  ore  manifested ;  these  are  al*o  divided  into  seven 
classes,  which  ue  capable  of  including  all  the  known  conditiona  or  causes  cf  electto- 
deposition. 


...Goook- 


I 

Depoutio 

bf  one  metal  and  one  liquid. 

2 

liquicL 

'\)j  two  metalt  and  ons 

a 

Depoaitioi 
UquicU. 

by   one   metal    and    two 

A 

liquids. 

by  two   metali   and  tvo 

6 

DepouUoi 

by  connecting  either  of  tte 
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A.— FiCW. 

foregoing  anengementa  [except  the 
fijat)   villi    a    separate  depositing 

6.  Depoeition  by  connecting  otbsr  aoorces 
of  dopouting  pover  Tith  a  aeparate 
depositing  liquid. 

T.  Depoeition  by  combiuationi  of  tbc 
foregoing. 

B. PniHClFLBS.  , 

1.  Chemical  oonditiona  of  depoaition .  i  5.  Uathemutical    cooditjcou    of    depoii- 

2.  Electrical  cooditiona  of  depoeition.         I  tioa. 

3.  Thernxic  conditiona  of  deposition.  6.  Logical  condition*  of  depoaitton. 

i.  Mechanical  coDditiona  of  deposition.      )  7.  Ontological  conditiona  of  depoaitlon. 

Tbia  arriingoment  baa  been  ueed  vith  much  aucceaa  in  teaching  the  theoretical 
part  of  electro-deposition,  enabling  the  papils  to  ondentand  each  portion  dearly  as 
they  proceeded.     The  plan  adopted  waa — 

First,  to  exhibit  before  the  papila  numeroua  experiments  of  each  claas  of  Ikcta  in 
■ucceasion,  including  poaitive  caaea  in  which  depoaitien  did  occur,  aa  well  as  negatira 
onoa  in  which  it  ^d  not  occur.  ' 

Seoond,  to  place  each  of  the  theoretical  principles  in  auccesaion  before  them  in  the 
form  of  a  hypothetical  question,  refening  them  to  the  various  fitets  on  which  it  is 
fimnded,  and  learing  them  to  abnerve  for  tbemaelrea  whether  or  not  the  principle 
there  itated  was  borne  out,  allowing  them  to  draw  their  own  conclndone.  By  this 
mBthod  they  were  toon  led  to  obserre,  that,  whererer  deposition  occurred,  certain 
oonditions  were  present,  and  that  where  it  did  not  occur  those  oonditiooa  were  abaent. 

When  treating  of  the  lawe  and  principles  of  deposition,  the  reader  will  be  referred 
back  to  the  Gusts  upon  which  they  are  based ;  so,  when  deaoribing  ita  practical  appli- 
oationa,  he  will  in  like  manner  be  refi^rred  to  the  laws  or  principles  for  his  guidance ; 
his  knowledge  of  the  practice  will  thus  be  based  in  a  great  measure  npoa  the  prin- 
ciples, aa  the  principles  will  be  deduced  from  the  &cta,  which,  aa  we  have  laid  before, 
to*  within  the  reach  of  every  one  to  repeat  and  prore  for  himself. 

The  praotioal  part  will  treat  in  succession  of  the  general  roles  for  working,  all  the 
diSbrent  proceasea  of  waabing  or  dipping,  whether  by  aiogle  cell,  battery,  or  other 
process.  The  reqniaitea  for  preparing  good  depouting  sohitiont,  both  for  simple 
metals  and  alloya,  with  methr>da  of  making  aolntiona  generally,  and  of  woding  then ; 
suitable  soanses  of  electricity,  either  by  the  mignelo-electrio  nwcbine  or  other  bat- 
tetiea,  togettier  with  their  conatruction ;  aa  well  aa  instrnctiona  for  regnlating  the 
qnwDtity  and  intensity  of  the  current)  regulating  tbe  quantit7  and  quality  of  the 
depodted  metal ;  cleaning  and  preparing  metallic  aurfaces  for  reoeiTing  adhsaive  and 
nen-adhetiTe  depodta ;  oopying  works  of  art  in  Ttrioai  sabstuicea ;  elastic  moulding ; 
preparation  of  non-conducting  snrfaoea  to  receiTe  a  deposit ;  multiplicatian  of  works 
ofartby  depoaition  ;  depoution,  by  the  Tarious  processes,  of  such  metals  and  their  alloys 
•■  antimony,  bismuth,  sine,  cadmium,  tin,  lead,  iron,  cobalt,  nickel,  oopper,  braas,  gcr- 
nin  aQvar,  mercury,  silrra',  gold,  platinuto,  and  palladium ;  chamioal  raktioos  of  tho 
cymidea  of  gold  and  ailver ;  manufacture  of  cyanide  of  pctaiaiom ;  reoDvery  of  gold 
and  aim  from  danitg«d  solotioDB ;  andafullliit  of  patent*  nponalectio-depaailioa. 


..  Faatti — Ora  Mtlal  IB  Otu  Liguid. — TheraareTirioiumodeiiDirhichdcpoatiaB 
le  metal  upon  another  mcf  take  place,  ukd  they  nuy  Le  dUBsed  u  foUovs : — 

lit.  Bf  the  BimpU  imiaeniait  of  em  metal  in  oiu  liquid  (Fig.  1), 
namely,  b;  putting  the  metal  to  be  coated  into  a  lolutioa  of  the  metal  to 
be  depoaited,  and  all^ving  it  to  remain  a  looger  or  ahorter  period  of  time, 
the  liquid  being  at  a  auitable  temperature ;  toi  initance,  if  we  immerae 
a  [uece  of  clean  iron  in  a  aolutioD  of  aulphota  of  ^copper,  it  will  beoome 
coated  vith  copper,  but  if  we  immerse  a  piece  of  ailrei  in  that  liquid 
f  it  will  not  become  ao  coated. 

2ad.  Tiea  Mtlab  in  Otu  Liquid. — Bythe  immeinon  of  (tM  metala  in 
"*'"  em  liquid  (Fig.  3),  the  two  metala  bdng  in  contact  with  each  otliar ; 

for  imtsnoe,  if  wt  connect  a  piece  of  ailrer  A 
and  a  piece  of  inm  B  t(^etber,  and  innneTM  them 
in  ft  Mdation  o<  CB^hate  of  copper  C,  the  ailrar  ^ 
will  beoome  coated  with  oop- 
per  ai  well  as  the  iron ;  but  if  a 
pieee  of  tiltw  in  eontaet  with 
a  piece  of  goM  «r  platinum  ia 
iouneraed  in  the  eame  liquid, 
it  will  not  baogma  oo«t«d. 
We  have  akeadj  .MM  thrt  'l*-'-  «<■'■ 

•ilTerinunanadidiBeiiinchftliqiiid  will  sot  Tacaire  ft  dtfO^t 

3id.  CWJMaiMT^iifWr&^-firtheiBBemonofojwmatftl 

(•.a.,  one  ii'ifd  of  nutal)  in  tm  lifutda  D  aad  £  (Figa.  3  aad  t), 

tho  liquida  being  preTCBted  fram.  mixing  with  aftoh  otlMr  aitlier 

by  ft  poroui  putittctt  F  (Fig,  3]  ef  bladder,  thin  wood,  iinghxJ 

aarthenwan^  or  other  poroua  matetitl  vbioh  will  allow  the  two 

liqaida  to  taw^  e«ch  other  through  ita  pore* ;  the  piace  of  mMal 

baiag  either  best  lo  ai  to  dip  into  Moh  liquid,  or  out  into  two 

pottiena,  and  ita  two  oidi  united  by  a  win  C,  the  end  at  piaee 

to  reeeiTo  the  d^oeit  be>u{  immetaed  in  ooe  liquid,  and  the 

— ~  other  piece  in  the  other  liquid  (Fig.  3) ;  or  tha  two  liquida  hMUg 

'  pat  in  a  deep  naiNW  veiaal,  the  heanar  «se  being  pound  in 

fint,  ftBd  tiie  lighter  one  poared  carefully  above  it  ao  aa  not  to  mix  them  (ogithair, 

and  the  piece  of  matal  being  in  the  fbrm  of  a  tod  or  win  pteaed  Tertioally  in  the  two 

liquida  (Fig.  4) ;  for  inetanoe,  if  tha  lower  liquid  oonaiata  of  a  aolntion  of  aulpfaate  of 

copper  aiid  the  other  U  dilute  aulphurio  acid,  and  a  piec*  of  eoppu  i*  imiaewej  in 

both  liquida,  that  part  of  it  which  ia  in  the  aulphate  aoUlion  will  become  coated  with 

copper,  whiltt  tbat  in  the  acid  liquid  will   ba  partly  dJawlTod;  b«t  if,  inttiad  of 

oopper,  we  u«e  a  piwM  of  platinum,  it  will  ne  ~  ~     ~     ~ 


4th.  7W  JTalobtH  TVn^ljtwlt.— By  theimmeniimofMKiiiwtele  AandB  (Fig.i) 
in  (too  liquida,  D  mA  £,  the  two  being,  ai  in  the  last  ftirangamant,  either  ac^aMed  by 
a  ponnta  dli^hiagm  F,  or  pouted  one  abore  the  other,  the  two  metala  beii^  iamwd 
one  in  saoh  Uqaid,  and  ocaaaoted  together  by  •  wire  C ;  l*r  iBatanoe,  if  aoe  liquid  ia 
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dilitt*  wrlptniM  acH,  and  the  oduc  a,  lolatioii  of  salphats  of  ot^sr,  and  a,  piaoa  of 
copper  ix  immtatH  in  tke  difaita  uid  md  «  piece  of  nlrw  ia  A*  iBslallio  tolotiM, 
the  tra  matal*  bnof  duu  in  nntiul  oontaot,  1^  piec*  of  M>pya  Kill  rtinniiTr,  and 
Ac  *ilv*T  Mtejrs  a  dapgsit  of  copper ; 
bot  if  wa  immena  a  pieae  of  jda- 
tinnm  in  tka  (iilats  acid  irith  the 
^B  iilvsr  in  tlie  aulfkate  aoIutlaD,  the 
pUtdnum  will  not  diuolta,  nor  the 
•ilver  Mcein  a  metallic  dqioait. 

Mh.  Siparati  StffiHiig  Lifuid 
uil/i  til  lit  elhtrA,~-Bj  oosne«ting  . 
aa^  one  of  the  "fore^ing  oiruige- 
"*■  **  HMts  bf  meu  of  wirei  with  two 

aeparale  idwaa  of  aieKl  «f  a  eiinilar  kind  immeiaad  in  a  aqiante  and  initabie  liquid 
(Pig.  e) ;  Ibr  isMCDOF,  if  we  take  tha  ■nangsment  of  two  melala  in  one  Uqnid,  ■ 
aa  inn  B  and  Mfpar  C,  iN  a  MduHan  of  lulphats  «f  w^por  A ;  or  lino  B  : 
•ilrer  C  in  ditnte  lulphntto  add  A,  and  oannaot  Asa  hy  two  acpaiate  wiiri 
tud  fi  witb  two  pieoM  ef  oeppar  D  aad  E  InMtawad  in  a  aolotieo  of  milphate  of 
copper  F  eentainad  in  a  aspuite  vaMel,  tha  piece  of  eii|ipsr  £  connected  with  the 
nlrer  will  diiaolTe,  whilat  the  other  piece  D  wEiiah  is  connected  with  the  ^ 
reMiMadepoait  of  oopptr;  bnt  if  we  a«A«titiite  a  Kihttfciiof  tulphate  ef  nie,  &eelj 
addnlkted  wllfi  ariphnrio  add,  fbr  -tta  eolation  of  tslphata  ef  coppar  F,  moA  t«« 
piaoea  of  pUtirmm  fat  the  piecea  of  copper,  the  one  piece  of  r^***"""*  w^  let  diaaglve 
nwthe  othvrreevire  a  ttietaUiD  depoait. 

Bth.  A7MraftSfWnMy£«fNM«»Mwv(<U«rA>ar«i^AiMr.-^;oaniuctlnf  1^ 
pieoea  of  metal  in  the  nparate  depniting  liquid  with  any  other  looree  of  ' 
power,  and  m  a  augneto-ehctrte  machine,  edl,  cr  battery. 

2.  in  than  arTangementi  It  wIH  be  obanred  that  we  have — lit,  di 
metal  and  one  Bqnid ;  ted,  by  two  BkMala  end  one  liquid ;  3id, 
by  ene  metal  <md  two  liqnlda ;  4l!h,  by  two  mettkls  and  two  liqaida; 
Sth,  by  a  npcivte  deporting  lifoid  and  metala  conneoted  witk  either 
of  theae ;  and  6th,  by  a  aeparate  depeddng  liquid  nd  niet^  eon- 
uet«d  with  any  odiet  Mnroie  of  depotiting  power.  TheM  ati 
nlmw  and  dielr  combtnallona  an  capable  of  incladiBg  oil  the 
known  caaee  of  electro-depoaition. 

8.  Under  tlie  head  of  each  of  then  daaua  will  be  tnentiated 
a  number  of  ezperinent*  with  Tarimii  metali  and  Uqnidi,  and  it  wwald  be  adriiable 
lot  the  etodent  to  try  a  few  expezhnaott,  aa  ha  pnieeeda,  both  of  dspodlion  and 
non-depoaMon  OT  tmA  rfaaa,  in  order  to  fix  lite  &Mb  mon  flaily  in  hie  memory,  and 
gtn  him  a  fuller  eomprehenaion  of  the  prindplw. 

1.  Banialllin  AsnagMMvat  Ho.  1. — Depodtion  by  one  metal  and  one  liquid 
[ng.  7}takeaidaceia  tke  following  intlatMea  :— 

BfdneMtrtU*  tf  TtreAhriie  af  AnHiimig.—hi.  a  eolation  of  hydioeUarate  of  ter- 
chloride  ef  nttlmoiiy  (tike  wdltury  chloride  of  antimony,  u  prepai«d  tar  phnma* 
centlMl  patpoaea),  tdenvlh,  sine,  tin,  lead,  bnae,  and  germia  lilter  become  oe«t«d 
vtlh  antimcny;  whllft  antlmoBy,  iron,  nlokd,  copper,  lUrer,  gold,  and  platinum  do 
not  beeoiM  oontad. 

aiariit  ef  Jt*«Mfit.— Ia  a  adotiDii  of  acU  hyaroohlmto  cT  blionrfh  tiM»  <eU»- 
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of  UEmuth),  lino,  tin,  Uad,  And  inm  depoait  tlii  bUmuth  npaa  thanuelvea; 
wbilit  ■□timOQy.  binnaUi,  copper,  brui,  giermsn  dlTer,  gold,  and  plRtiiinai  do  noL 

Mu^httte,  Cihridt,  JVtfrato,  or  Aettatt  of  Zine.—la  •  Mlution  of  edtlur  lolphAte, 
cbloride,  nitrate,  or  uotatc  of  lino,  neitber  antiinan^,  biamnth,  line,  tin,  Wd,  imn, 
liokel,  coppar,  bisM,  german  bUtst,  ailrer,  gold,  or  platinum  baoonu)  ooatad  witb  ainc 

FrvtoMeridt  of  Tm.^la  a  solation  of  pcotoohlonde  of  tin,  ainc  and  Isad  beoam« 
tinned ;  whilet  antiinQn;,  binnath,  tin,  iron,  nickal,  coj^er,  braa^  gcnnan  tilTer, 
ailrer,  gold,  tni  platinum  reccdTS  no  depoait. 

Eypottilralt,  NitreAt,  or  Aeitati  of  Lead.— la  a  aolution  of  bjponitntt,  nitrate,  or 
aoetato  of  lead,  zinc  receiveB  a  roating  of  lead;  whilit  antimony,  biamuUi,  tin,  le«d, 
iron,  niolcol,  copper,  brut,  german  Bilrer,  rilTsr,  gold,  and  platinnn)  receiTe  do 
deposit. 

Fern/ui  Bi^fhelt. — "Zinc,"  aa  FiBober  aaja,  "immeiaed  in  ft  parfectlj  neutral 
■olution  of  ferrous  snlpbate  (protoeulpbata  of  iron)  contained  in  a  stopperad  bottle, 
throws  down  metallio  iron,  wbioh  ia  dapoaited  partly  on  the  lino ;"  hnt  in  tbia 
solntion  neither  antimony,  Usmnth,  tin,  lead,  iron,  nickel,  copper,  btan,  gemaD 
silver,  silTer,  gold,  or  platinum  leoMTS  any  metallic  depomt. 

Sidphatt  of  Copptr. — In  a  solation  of  sulfate  of  coppar,  linc,  tin,  lead,  and  iron 
become  conted  with  copper ;  whilst  antimonjr,  biamuth,  nickel,  copper,  uItst,  gold,  and 
platinum  do  not. 

QUortit  of  Oofptr. — In  ■  aolution  of  ohloride  of  copper,  biamuth,  ainc,  tin,  lead, 
and  iron  receiTe  a  copper  deposit ;  whilst  antimony,  nickel,  oopper,  rilTO',  gold,  and 
platinum  do  not 

HitTiite  of  Copptr.— In  a  solution  of  nitrate  of  copper,  »inc,  tin,  lead,  and  iron 
become  coated ;  whilst  antimony,  bismuth,  nickel,  copper,  silTei,  gold,  and  platinum 
receive  no  dspoait. 

J)icUoriJt  of  Qipptr, — With  &  aolution  of  dichloride  of  copper  in  liquid  ammonia, 
or  of  oxide  of  copper  in  a  solution  of  sal-ammoniac,  zinc  receiTes  a  deposit  j  whilst 
antimony,  bismuth,  tin,  lead,  iron,  niokel,  e<^per,  silver,  gold,  or  platinum  do  not. 

Mereuriout  Salli. — Solutions  of  mercuriona  salta  hare  their  metal  deposited  by 
oneoic,  antttoony,  bismuth,  cine,  cadmium,  tin,  lead,  iron,  oopper,  and  bnus,  also  by 
the  alloys  of  silTBr  with  linc,  tin,  lead,  oi  copper. 

2fiiral4  tfSfercury. — A  solution  of  nitrate  of  mercury  yields  its  metsl  to  bismuth, 
line,  cadmium,  lead,  iron,  or  copper,  and,  if  acidulated  with  nitric  kcid,  to  antimony 
also  i  hut  not  to  silver,  gold,  or  platinum. 

AettttU  of  iltrain/, — Icon  deposits  meroury  from  a  solution  of  acetate  of  meicury. 

Silnr  ^WHf HHM.— The  fallowing  metals,  vis.,  manganese,  arsimic,  antimony,  hiamutb, 
inc,  eadmiuin,  tin,  lead,  iron,  copper,  and  mereury,  deposit  silver  from  its  solutions  in 
the  metallic  state  ;  sn  aqneoua  solutionof  nitrate  of  silver  yields  it*  metal  tomangkneae, 

toic,  antimony,  bitmuth,  xinc,  tin,  lead,  iron,  nickel,  copper,  biui,  and  german 
silver ;  but  not  to  (ilver,  gold,  or  platinnm.  Lead  and  tin  deposit  the  silver  moat  quickly ; 
then  follow  the  othw  metals  in  this  order,  n«.lniiiim,  lino,  oopper,  bismuth,  antimony, 
arsenic,  mercoiy.  Arsenic  deposits  silver  from  the  alcoholic  solution  ol  nitrate  of 
mlvet ;  antimony  receives  a  coating  of  silver  either  in  the  aqneoua  sulphate  or  slc«- 
holio  nitrate ;  bismuth  depoaita  sUver  from  the  aleobolio  nitrate,  hut  not  from  the 
aqneoni  tulphate ;  zino  receives  a  silver  deposit  in  the  alcoholic  nitrate ;  tin  becomes 
silvered  in  the  slcoholic  nitrate,  hut  more  quickly  in  the  aqueous  sulphate ;  iton 
deposits  tilTer  from  the  sulphate  of  silver ;  but  not  from  the  alcoholic  nitnte  i  ooppra 
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depodt*  It  from  tli«  tqiiMiu  tnlphite  or  alcoholic  nitrate ;  bnui  ind  tbe  nlloya  of 
■Utst,  with  line,  tin,  or  lead,  deporat  dlTer  from  lilTor  aolutioiu  complBtely.  In  a 
lolntion  of  the  double  oyanide  of  tilTer  and  potairiam  (the  ordicaiy  plating  liquid), 
line,  lead,  and  coppm  heoone  aQvned',  also  bran  and  german  ailTsr,  but  more 
■loirlf ;  wbUet  antinion;,  Idimath,  tin,  iron,  nickel,  nlTer,  gold,  snd  platinum  do  not. 

Gold  SoluHtKU. — From  an  acid  Bolution  of  terahlorids  of  gold,  moat  of  the  haia 
roetali,  likewiia  mercnr]',  tilTer,  pUtinum,  tad  palladium  depoait  gold,  generallj  in  the 
mRtaltic  ttats,  but  not  alirayi ;  anenio  rapidly  deposits  gold  in  this  solution  ;  antimony, 
teUurinia,  and  biimuth  beoome  gilded ;  linc,  cadmlom,  lead,  iron,  cobalt,  mercmy,  Bilver, 
platinmn,  and  palladium  deposit  the  gold ;  whilst  titanium,  tungsten,  molybdenum, 
Knd  chrominm  do  not  In  a  lolatian  of  the  double  cyanide  of  gold  and  potaesium,  linc 
quickly  beoomas  gilded,  and  copper,  brass,  and  german  silver  alowly  ;  whilst  antimony, 
bismuth,  tin,  lead,  iron,  nickel,  nlver,  gold,  and  platinum  do  not. 

BMloriA  (>/'  Platinum. — Flatinom  is  deposited  from  a  solution  of  its  bichloride  by 
arseiuc,  antimony,  telluTinm,  bismath,  liac,  cadmiim,  tin,  lead,  inm,  cobalt,  nickel, 
copper,  brass,  german  silTer,  mercury,  and  silTer ;  but  not  by  gold  or  platinum. 

S.  Oiitrvatifiu  upon  (^ait  tf  IntUnua  No.  I. — In  reviewing  sll  these  inatanoea, 
re  n)*7  make  the  fidlowing  obaerration)  :"tit,  that  rariout  metals  by  mere  itnmersioii 
n  solutiona  of  othei  metala,  st  tlie  ordinary  tempentnie  of  Hie  atmosphere,  sometu 
beoome  ooaUd  with  a  depodt  of  metal,  and  lometlmeanot;  Sod,  that  no  metal  beooi 
coated  by  mere  immersion  in  a  solution  of  the  same  metal — for  initanee,  lino  does 
become  coated  with  Kino  in  a  solution  of  sulphate  of  watt ;  copper  with  copper  ii 
solution  of  iti  sulphate,  gold  with  gold  in  ita  chloride ;  3rd,  that  the  baser  met 
especially  tino,  cadmium,  tin,  lead,  end  iron,  become  coated  more  frequently  than  the 
noble  metals,  especially  gold  and  platinam ;  4th,  that  solutions  of  base  metals,  eepeciaDy 
of  lino  and  iron,  yield  their  metal  lees  frequently  than  those  of  the  noble  metala, 
eapecUlly  thoee  of  gold  and  platinum ;  5th,  that  of  all  the  ordinary  metala  mentioned 
'n  the  foregoing  instances,  line  deposits  metal  from  the  greatest  number  of  solutions, 
and  appears  to  hare  the  atrongeat  depositing  power;  Sth,  that  the  coherent  and  adhesiTB 
deposits  obtained  are  in  all  cases  exceedingly  thin ;  and  Tth,  that  oftentimes  the  deposited 
metal,  whaterer  its  kind  may  bo,  has  the  appearance  of  a  black  or  dark-coloored  powder 
on  ita  sDzAuie,  especially  when  it  has  been  deposited  vary  rapidly ;  and  that  sometimes 
it  exhibits  its  ordinsry  colour  and  appearanao,  eepedally  if  ita  outer  portion  ii 
rubbed  off. 

4.  To  this  mode  of  depositing  belongs  the  process  of  tinning  brass  articles  (wash 
tinning),  by  boiling  them  in  w«ter  containing  a  salt  of  tin  and  bitartrate  of  potash)  the 
proceaa  ofsilTeTing  Imas  nails,  buttons,  hooks  and  eyes,  buckles,  £c.,  by  rubbing  tiiem 
with  any  of  the  well-known  eilvenug  oompoaitiDns  moistened  with 
water ;  alto  the  water  gilding  process,  Sx. 

T.  l>«iiiiillliit.  fliiiiniiwiil  Wit  2  — DtfmUoH  hf  7k« 
MitsU  and  0ns  Zifuul, — The  following  instances  belong  to  the  class 
of  depoidtion  by  two  metals  and  one  liqnid,  the  two  metals  being 
either  in  mutual  contact  (louehing  each  other  either  abore  or  beneath 
ihe  liquid),  or  connected  together  by  a  wire. 

Chhridi  of  AnUmtn^. — For  instance,  if  we  immerse  a  piece  of  an- 
timony A,  in  contact  with  a  piece  of  aine  B,  in  a  aolntioa  of  the 
ordinary  chloride  of  antimony  C,  it  will  receire  a  coating  of  anti- 
moay ;  or  if  we  immerse  a  piece  of  platinum  in  contact  with  a  piece  of  ti 
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liquid,  it  wiUrMetv*  kdeparitot  antinony;  but  if  we  iwiifiM  k  fieae  of  vitiauiay 
ie  eonUet  witb  B  piaoB  of  plitinnm,  or  •piecB  ef  plitiDnm  in  eoatact  *iA  •yiM«of 
(ilTcr  ii  thii  liquid,  it  will  lecsiTe  no  awtelUc  dapofit. 

Chioriie  of  Bititmth. — Id  m  lolalaaii  of  obknivof  bi«BiriJi,  bcM*  iniMBticit  vitLa 
pitoa  of  cine,  copper  in  oontaot  vitb  tin,  or  (mini  alwtt  with  icon,  iMmM  »  d<pM)t 
of  tnamuth;  but  braw  in  oontaat  with  ■  pieoe  of  goll,  fold  ioMntact  vitb  aittv,  or 
gonan  ailTer  with  ^tinum,  raoeiTM  no  dapoitt. 

Balfhte,  C/iieruk,  or  JViltrate  o/  ZifR.'.— With  ■  lolidiaa  of  eiAci  ao^diat^  fihlxai^, 
ornitntsof  line,  DDmet^ofmy  pair  of  melala  Kiaetad  bamanmifat  tlta  foUowiac, 
wUlreoeiva  adepoaitaf  BLDc:  intimonj,  bJamntii,  xinc,  tia, laad, uoD, nliteli MnVi 
mtrearj,  mint,  gold,  platintin,  or  paUsiiiun. 

PraledUoruU  of  Tbi. — Witb  s  aolatacm  of  pMtodibdda  of  tin,  eUier  antanMiy,  tin, 
oroopper,  immeraed  in  contact  wid)  sine  or  lead,  wiU  reeaiva  a  oaMiag  of  tin ;  but 
aatamonj  in  contact  with  tin,  tinwttii  mlrai,  cDpfOr  with  iion,  or  aili>ar  galderplatisnm 
witk  noppar  will  not  reeatre  ■  depoait 

St/pamtriU  »f  Li>d.—W\'^  a  acdution  of  fcrponitiita  of  UaA,  either  tin,  eafpac,  tt 
braiB,  in  eoataot  widi  •  piaoe  of  xiao,  will  reoalve  %  depadt  of  1««d ;  bkttiv  in  oontKt 
wjft  copper,  copper  willi  lead,  or  biaaa  with  platinnm,  lawiTea  na  d<f>adlt. 

Kitrate  of  Z-oif.— With  a  acdiilnon  of  niCnta  of  lead,  othat  ooppn,  bna^  or  aOrer, 
in  Motaot  with  line,  raceiTas  a  oaating  of  laad;  but  ooppet  w  cuntMt  with,  inw,  Itua 
with  tin,  or  ailvei  witli  coppei,  moeiT*  no  aock  cotting. 

JVofMK^jidte  0/ JrM.— With  a  tatnrated  aolation  ef  prataaiilplwta  af  itoa,  pbtiwDni 
in  oontact  with  linc  receiTcs  ft  dapodt  of  iron ;  but  in  cautact  widi  copper  it  raeaiTW 
no  MctaSio  depodt. 

ChJoriiU  of  NieM  aaii  JMimmia. — In  a  aolatioBof  the4oiible«ldandaof  tddMiaAd 
MumoTua,  copper  in  oontact -with  zinc  rteeires  a  dcpeait  of  nidcel ;  hit  in  contact  villi 
silTer  it  does  not  recaiye  rach  a  dapoKt. 
I  SatpAaU  of  Co^tr, — Is  a  aalation  of  lulphata  of  ooprei,  bnM  fn'oontact  with 
'  zine ;  or  tin,  german  bIts,  ailvar,  or  platinaiD,  in  contact  with  iroii,  Taoeivea  a  depcnt 
I  of  copper ;  wbilat  rilrar  in  oootaet  with  antimonj,  or  pkWun  in  oontaot  witli  bmai, 
I   recriTea  no  dcpoait. 

I  Oxidt  of  Oopptr  tR  Ammmia.—ia  a  action  of  oxide  of  copper  ia  »iiniYii^^,  pl«ti- 
1  niKD  in  contact  with  eIbc  receire*  a  depodt ;  but  ailv«r  in  contact  with  itan  doM  not. 
Nitrate  of  Mercary.—I-a  a  wlution  of  nitrate  of  mercnrj,  rilTat  in  contact  with 
.  either  zinc  or  iron,  or  platinam  in  oontaot  with  copper,  raaaiTea  a  mataUic  depoait ;  but 
I    platinum  in  coctaet  with  eUvct  doa  not. 

j      .    Sitratt  of  Silter. — In  a  aolution  oif  nitrate  af  aflTcr,  goli  in  eontaat  with  aioo 
I   receiTea  a  deposit  of  itlTer ;  but  in  contact  widi  platinnin  it  data  asA. 
I         Siehloride  of  Plalm«m.—ln  a  solution  of  biohloride  of  piMinnm,  platinum  ia  contact 
I   with  zinc  becomea  coated  with  platianm ;  bnt  in  coataet  with  gM  it  raaaiwo  auch 
I    ooatiDg. 

I  S.  ObitrtaliBiu  itfon  (^an  of  Inttanoti  Ko.  3. — The  fallowing  general  obaarvation* 
'  may  be  made  upon  die  fbragaing  fwta : — lit,  thjU  in  aome  inatanoaa  depoaitioa  daea, 
I  and  in  others  it  doei  not,  occur ;  2nd,  that  no  metal  will  cauae  anotbar  metal  to  be 
I  coated  by  this  method,  anlcN  it  can  coat  itaelf  in  the  same  lipoid  bj  simple  imneiMOO— 
I  for  inilancc,  zinc  cannot  coat  itaelf  with  line  in  solutiDns  of  imc,  withai  can  it  oanae 
I  other  metals  to  become  coated  with  that  metal  in  thoae  ■olntiona;  aopp«  eaniiot  oc«t 
itaelf  with  zinc  in  a  solutian  of  sulphate  of  lino,  or  with  tin  in  a  aolntion  of  chlorida 
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of  "tni,  nsillLeT  can  it  esme  a&rtr,  gold,  or  anv  other  met^,  lo  beeome  ooatad  with  line 
or  tiii,in  tboMHquidi;  3rd,  t)»t  one  of  the  tmmetalflvluolireteinadapotit  by  thit 
method,  derinM  ill  pawcs  of  receiriiig  tbe  depont  bf  virtue  at  its  eontiot  with  the 
oCbsr  mabl;  4tli,  that  Miy  net*]  vhidi  hu  the  power  of  eoAtinf  ittelf  by  cinple 
imnwnion  in  *  giTCB  liqnid,  can  by  this  metilod  canse  other  nwtala  which  do  not  eoit 
thmaMlTee  by  (impleimiiietBion  Id  that  liquid  tobeeomeeoated— feriiuitciue,  nncitin, 
and  iron  cost  thenuelTee  with  copper  bj  simple  immersion  in  s  anlation  of  aul^wto  of 
oopper,  sad  silver,  gold,  tnd  pUtinimi  do  not ;  but  if  either  of  the  hrtOK  vetab  be  con- 
neoted  with  either  of  the  latter,  and  the  two  inunuved  together  in  that  liquid,  the  latter 
□tetab  ai  well  ■•  the  former  will  become  eoated  with  capper ;  6tb,  that  buw  metals, 
and  eapecially  line,  have  generally  the  power  of  cMuing  other  metals  to  became  oo*ted 
by  Uiii  method;  whQjt  the  noble  raetak,  and  especially  gold  Mtd  phtinnm,  iBiely 
poBBCBi  thie  power ;  Mh,  Out  by  thia  method  ntetal  is  depoeited  much  more  freqaantly 
from  eoliitioni  of  the  noble  metali,  than  from  thoae  of  the  baae  ones  ;  and  Tth,  tbat  thiclc 
depMilx  of  metal  may  be  obtained  by  tbia  method,  provided  the  notion  >•  Matitmsd 
sufficiently  long,  and  the  Unuid  properly  renewed. 

9,  Dcpoaltlng  AmkagNnant  Ho.  S — Dipohtion  hy  Om  Milal  and  nao  liquUi~- 

Chloride  ofAnHment/.  — The  following  instances  belong  to  deposition  by  the  immenioB  of 

one  metal  in  two  liquids,  D  and  E  (Pig.  S),  eepa- 

rated  by  a  ponmi  diaphrnfm  F,  the  metal  being 

ei^er  in  two  pieces  connected  together  by  a  wire 

or  wires  C,  or  in  one  piece,  and  bent  ao  aa  to  dip 

into  both  Kqmds;  the  diaphragm  maybe  dia- 

pcn«edwith,aeaIreBdTezplained()),b7poariiig 

the  lighter  liqnid  carefully  above  tbe  other,  and 

plaetng  the  piece  of  metal  vertically  in  the  two 

liquids ;  it  two  pieces  of  antimony,  A  and  B, 

™-  connected  tt^ether  by  a  wire  or  wires  C,  are 

immersed,  one  in  dilnte  niliic  acid  D,  and  Ibe  other  in  •  solution 

of  chloride  of  antimony  E,  tbe  pioco  in  the  dilute  acid  will  diseolv*, 

whilst,  that  in  the  chloride  solution  will  receive  a  metallic  deposit. 

Chlaridt  of  Bimmth.—lt  two  pieces  of  sntimony  arc  immersed 

in  the  previone  manner,  one  in  hydrochloric  acid,  and  the  other  in 

a  lolution  of  chloride  of  bismnth,  that  in  the  acid  will  disaolre, 

and  the  other  receive  a  eoatigg  of  bismnth. 

Bulphatt  of  Copper. — With  antimony,  in  dilate  bydrochlorio 
acid  on  one  eide,  and  in  a  solutimi  of  sulphate  of  copper  on  tbe   ' 
other,  a  deposit  of  copper' is  obtained.  pj^,  10. 

Chloride  of  ftnmrft.— With  bismuth  in  hydrochloric  acid  on 
one  aide,  sod  in  a  solution  of  chloride  of  bismuth  on  the  other,  ■  free   ditpout  of 
bbmoth  ia  soon  obtained. 

ChteriiU  of  Zinc. — If  a  pieee  of  line  ia  bent  so  as  to  dip  Into  dilute  hydrochloric 
add  on  one  side,  and  into  a  neutral  solution  of  chloride  of  sine  on  the  other,  a  free 
deposit  of  xLno  will  be  found  upon  the  end  in  the  metallic  solnlion  after  a  period  of 
twelro  honrj. 

Sokftm  of  Aetlstt  of  Zmc—WHii  rinc  in  a  tolutioo  of  acetate  of  lino  on  one  side, 
and  in  dilute  sulpburic  acid  on  the  other,  tbat  in  the  dilute  acid  will  dissolve,  whilst 
the  other  end  will  receive  a  metallic  deposit. 
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Inmi»  CUoriie  of  Antimony.— With  lion  in  dilute  nilpliuTic  add   on  one  uda, 

■od  in  B  eolution  of  chloride  of  antimony  on  the  other,  the  end  in  the  metallic  aolution 
.  trill  receive  ■  deposit  of  uitimony,  whilst  that  in  the  dilate  acid  will  diwolTe. 

Iron  in  SulpAatto/Zine,— With  iron  in  dilute  sulpburic  acid  on  one  aide,  and  in 
a  Bolutiou  of  Bulphate  of  liuc  on  the  other,  no  deposit  of  sine  is  obtained  in  twelve 
hours;  liiailarlj  wilh  irun,  dilute  sulphuric  ac[d,  and  a  solutionofprotosulphateof  iron, 
no  depodt  occurs  in  twelve  hours. 

Tin  m  Chkride  of  TVn.— TVith  tin  in  dilute  h;dn»chloric  acid  on  one  side,  and  in  a 
solution  of  obloride  of  tin  on  the  other,  a  deposit  of  tin  is  obtained. 

Zine  in  SviphaU  nf  Zwc. — With  zinc  in  dilute  sulphuric  acid,  and  in  a  solution  of 
sulphate  of  zinc,  a  free  deposit  of  zinc  occurs  in  twelve  hoaia. 

^uffltifAuiJnfi'atsa/iluinMM.— With  bismuth  in  dilute  nitric  scid,  and  in*  solution 
of  acid  nitrate  of  bismuth,  a  thin  deposit  of  bismuth  is  found  in  twelve  houra. 

Copptr  in  Sulphate  o/Zint — With  copper  in  dilute  iu]phiiric  or  dilute  nitiic  acid 
lone  side,  and  in  a  solution  of  lulpbata  of  tine  on  the  other,  no  deposit  of  zinc  occur* 
in:  twelve  hours. 

BroMi  or  Copper  hi  Suiphalt  a/  Copptr.—Vilh  brass  or  copper  in  dilute  sulphuric 
acid  on  one  side,  and  in  a  solution  of  sulphate  of  copper  on  the  otlier,  a  deport  of 
copper  is  obtained  in  twelve  hours ;  similarly  with  copper  in  dilute  hydrochloric  acid, 
and  in  a  solution  of  chloride  of  copper,  a  metallic  depoait  occurs. 

Stiver  in  Flaiing  Liqidd. — With  silver  in  either  dilute  sulphuric,  or  dilute  nitric 

acid  on  one  side,  and  in  a  solution  of  sulphate  of  copper  on  the  other,  no  deposit  of  coip«r 

takes  place  In  twelve  hours ;  but  with  silver  in  i  Kilution  of  cyanide  of  potassium  on 

le  side,  and  in  the  double  cyanide  of  potasnum  and  silver  on  the  other,  a  &<«  depodt 

of  silver  takes  place  upon  the  end  or  piece  in  the  latter  solution. 

PlafiitMM  in  Nitrate  of  Oepper.—'With  platinum  in  aqua  regia  on  one  side,  and  in 

either  a  solntion  of  nitrate  of  copper,  the  ordinary  cyanide  gilding  solution,  or  a  solution 

of  bichloride  of  platinum  on  the  other,  no  deposit  of  copper,  gold,  or  platinum  oocnra. 

10.     Ottamatiimi  on  Claa  o/Imtantti  Ifo.  3.— 1st,  it  appears,  that  in  this  claaa  also 

we  obtain  negative  as  well  as  positive  instances ;  2nd,  that  hy  this  arrangemeDt  onlike 

the  prerioni  classes,  almost  any  metal  may  oause  the  same  metal  to  be  depouted— for 

mce,  line  may  deposit  zinc,  copper  deposit  copper,  and  silver  deposit  silver ;  Sid, 

that  by  it  even  a  noble  metal  may  cause  the  dqHiaition  of  a  base  metal,  provided  we 

have  a  suitable  combination  of  liquids ;  for  instance,  if  a  piece  of  gold  or  silver  is  im- 

meised  in  a  strong  solution  of  cyanide  of  potassium  on  one  aide,  and  in  a  aolutioo  of 

sulphate  of  copper  or  chloride  of  antimony  on  tbe  otber,  the  end  in  the  free  cyanide 

solution  will  dissolve,  whilst  that  in  the  copper  antimony  solution  will  receive  a  depoait; 

4th,  that  the  metal  or  end  which  receives  a  deposit,  derives  that  power 

Yt  from  ila  coatact  with  tbe  metal  in  tbe  other  liquid;  £th,  that,  as  ■ 

I   general  rule,  base  metals  Have  a  greater  power  of  causing  deposition 

IS  by  this  method  than  the  noble  ones  ;  Oth,  that  the  noble  metals  are 

mora  t«adily  and  more  olUn  deposited  than  the  base  ones ;  and  Tth, 

that  we  may  produce  thick  and  coherent  deposits  by  this  method. 

11.  OepoalUng  Anangement  Vo.  i.—Dtpoiitien  by  Ttco 

■     Metaii  and  T\co  TAquidi. — The  following  instances  belong  to  the  class 

^    Ij  of  deposition  produced  by  the  immersion  of  two  metals,  A  and  B 

(Fig.  II),  in  two  liquids,  D  and  E,  the  metals  being  in  mutual  contact 

ir  connected  together  by  a  trire  C,  and  the  liquids  separated  by  a  porous  partition  F. 
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Sut  Dtpetitmf  Jjttimonff.—lt  a  pieo«  of  HitiMCinf  A  b«  immerted  is  »  aolntion 
of  shloride  of  antimony  D,  »nd  a  pieoo  of  aino  B  ii  iuunsned  in  dilute  (alphar 
Mid  E,  uid  the  two  mstali  eie  ooimsoted  tt^ether  bj  a  wiie  or  wiree  C,  m  free  depoeit 
of  antimony  apon  the  metal  A  irill  take  plao*  in  tirelve  honn. 

Tin  Dtpotiting  Zuu With  tin  in  hf  diocbloric  add.  and  lino  in  a  nentral  lolntion 

of  ndphste  of  lino,  a  deposit  of  itno  ii  obtaiood  in  the  metallic  aolntion. 

Inm  DtpttitMf  AnIlmMtj/, — With  iion  in  dilute  hTdrochloric  acid,  and  antimony  in 
ehloride  of  antimony,  a  oopioui  depodt  of  antimony  takes  plaoe  in  tvalTe  honn. 

Ctpptr  D^xtilmg  2iiiu.— With  rino  in  dilute  inl^nric  add,  and  sine  in  a  stdntion 
of  nlphste  of  zinc,  a  deposit  of  lino  oomn. 

Zme  DtpetUiKg  Cl>)ffMr.— With  line  in  dilute  ■nlphnric  add,  and  brau  in  a  MlntioD 
of  nilphate  ofoopper,  oopperii  deposited. 

Bitimah  CMiTieU  ef  ^f  Muny.— With  bismuth  in  dilute  hydioohlorio  acid,  and  anti- 
mony in  ohloride  of  antimony,  no  deposit  of  the  latter  tales  [dace  in  twenty-tour  houn. 

Inm  and  Chlond4qf  Tin. — With  iron  in  dilate  bydioahloTlo  aoid,  andtininaaolulion 
of  ehloride  of  tin,  no  deposit  of  tin  took  place  in  eighteen  houn. 

CapptrtmiCUandtafAtitimtmg. — With  eoppei.indilntehydnichlorie  add,  and  anti- 
mony in  chloride  of  antimony,  or  tin  in  ehloride  of  tin,  no  deposit  of  mtimony  or  tin 
took  place  in  twenty  honra. 

13.  MMrriituiHiipenC1auo/Aff<»HSfJV».4.—1(t,It appeal* that negstlTeuwell 
aa  positive  isstancea  ooeur  in  this  amngement  in  common  with  the  others ;  2nd,  that 
by  nnng  suitable  metals  and  liquids,  deposition  may  be  efifooted  more  lapidly  by  this 
method  than  by  the  preseedin;  ones ;  Std,  that  the  metal  which  t«aeiTc«  the  deposit 
derives  its  power  from  its  contact  with  the  other  metal  j  4th,  that  bue  metals  in 
strong  adds  have  the  greatest  power  of  oausing  a  deposit  upon  the  other  metals,  and 
noble  metal*  the  least ;  Gth,  ^t  the  noble  metals  srs  more  readily  deposited  than  the 
base  ones ;  and  flth,  that  tUck  and  coherent  dapodt  may  be  obtained. 

In  all  the  aboTO  instances,  initead  of  using  one  veasel  divided  into  two  parts 
by  a  porous  diaphragm,  It  wiU  be  tbund  oonvenlent  to  put  one  of  the  Uquida  in  sn 
nnglazed  earthenware  porcns  cell,  and  immerse  the  oell  in  the  ether  liquid  (see 
vessel  A,  Fig.  13).  In  this  aaas,  either  liquid  may  be  in  the  outer  vesseL  This 
la*t  arrangement  (No.  1)  is  nsnally  termed  the  "  eingls  oell"  prooaea. 

13.  DapoatttDC  Ac¥Mig«m«nt  Ho.  S.—Dtp(miian  by  Stparmlt  lAgtud—Tha 
next  daasof  instsnoessra  thoBs  in  which  either  of  the  fbiegoing  arrangement*,  except 
the  first,  may  be  connected  by  wirta  with  two  pieces  of  limilar  metal  inmened  in 
•eparate  liquid.    ?or  iiutanoe  : — 

1st  WM  Too  ifitab  muf  Om  liquid  (Fig.  12).— 
If  W6  take  a  Teasel  A  containing  either  dilnte  sol- 
pburio  add  ot  a  adation  of  sulphate  of  copper,  ind 
immetae  in  it  a  piece  of  line  B  and  oopper  C,  with  ' 
copper  wim  D  and  E  attached  to  them,  and  dtber 
immerse  the  Ires  enda  of  those  wires  in  a  aspa- 
rate  solatioa  of  sulphate  of  copper  F,  or  oonnect 
then  with  two  pieoes  of  copper  immersed  in 
liquid,  the  pleoe  of  copper  E  in  liquid  F  will  dis- 
solve, whilst  the  opposite  piece  D,  connected  with 
the  lino,  wiQ  receive  a  deposit  of  copper. 

2nd.  IFtfiOHJirrialiMif  TWliilrMUi.— IfwetakeaveaaelA  (Fig.  IS)  ocntuning 

PRACTICAL  CHIMISTRV.— Na.  I. 
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a  p«imi  oall  B,  wilk  >  ftonlnl  (dntiDii  of  talfialo  of  liiu  C  in  As  sntor  lanial.  and 
—  dilnti  adpfaBne  acid  D  in  tka  iaaar,  and  J  imam  an 

t<r»  piMia  of  anc  £  lai  F,  wiUi  ctwr-  -wiiaa 
«  aad  H  ittacheil,  iat*  S  and  C  MtpeatMr,  ani 
inaiaw  tba  eadi  of  tit«B  iriiea  is  a'  KfanU  Kdn- 
tion  oC  anlfliat*  «C  copfor  I,  the  aad  af  the  vii*  H 
wiU  disDtae,  wUM  that  of  ft  «iU  noeiTe  tud^oat 
cd  mtiiVie  mpftr. 

eid.  fflU  nra-flbUiiMltf  nnZiqmii  (' 
cell"  awtgtimt,  Fig.  13).— If 
piMB  of  cepp«r  for  dM  pi«M  of  liao  F  in  the  la«t- 
^'  mentioned  inrtiimrij  aad  a  aokitian.  of  (altdtate  of 

oi^pai  fi)c  that  of  aulpfaate  af  aine,  NmJW  affscte  tUI  take  plaoe  at  liu  endi  of  tk»  virea 
iathatiqald  I,eKMpt  tkat  tlu aeliaa  will  be  Buoh  nwnnvidi  but  if  U  aitiMt  of 
tkaaa  &rae inabuots ira  aaaaaolittaan  of  anlphat«<C  ama  £me}y  addalatad  witb sul- 
phuric sold,  ioatoad  of  die  aalutwo.  of  aulphata  sf  aopper  I,  and  pUtivin  viraa  in 
phoa  of  the  copper  ooeataba  iatmaraBd,  nailhn  of  tlie  faMat  of  platinmn  will  dwolre 
or  roeetre  a  metallio  dapotit. 

14.  Stmarii  i^on  Clati  of  Intlanta  Ne.  B.— In  this  cku  of  iaetoaoM  the  aMthod  ar 
nmngamxnt  diifora  from  tlie  tbiwe  pieeading  onea,  lia^ily  b;  tlw  vicaa  «liick  con- 
neat  the  two  piaeea  of  taetal  being-cot  in  two,  and  il«  free  sndieitlMi  inaiMaediB 
a  lepaiate  liq^nid  orcuwiuitod  with  tmi  pieoea  of  metal  dqiping  into  (hat  liyud.  It 
ii  not  nutCMaiy  to  hairs  the  dspeaitin^  Toseel  pecfcotlj  aepanted ;  it  maj  9vui  ha 
attaebsd  to  the  gamspiaae  ota^paratu,  prorided  the  li^nid  in  it  i>  psrbcUy  aepaiated 
IroiD  tha  other  liqsida  and  mataU.  13ie  piaoei  of  metal  in  tba  letaistH  liquid  poaaaat 
no  power  of  dc^eaitioll  of  tkemaalraB  in  1iM  liqtnd,  STMl  if  thsy  wen  oomectad 
togoChor,  hut  derive  their  poww  of  dtandvin^  and  laeeialag  a  d<f^t  wboUj  &mn  tb* 
otiiar  metals  and  liquida  by  meena  of  (he  wiiei. 

Ifi.  »aT— IWig  ftawKai««M  M«.  9^BtpuHm»,  *y  JC^ntX  and  (M  (Fjf .  1  ^)  ^ 
T«maTpTodneadepOBtii>  iatheaepaiMeliqaidbycDaBectiBg  the  twopieoei  t^immoaed 
natal  with  any  otiier  aaoree  «f  ibfoaiting  powd^foi  imtanoe,  if  a  long  ooi^c  wire  A, 
corered  with  ailh  or  aotton,  ii  coUed  upen  a.  latge  bar  ■<  puro  soft  iron.  B,  andit>«ad) 
C  B&d  D  an  iauaemed  in  a  sohrtiDii  af  salpbjLte  of  oonar  £,  amd  the  pidea  of  a 
powerful  htaas  ehna  uiafat  ¥  an  boought  in  oaotact  yej  aauy  tiaaaa  with  the  c>d 
bwlbca  remeriug  the  ma^et  fnm  ths  bar  ene  of  th*  CBila 
of  the  wire  ia  takan  ovl 
of  the  Bquid,  and  re- 
placed hefbra  ratvaiag 
tiie  magnet,  oae  «nd  i^ 
^a  ooppcr  will  sli^tly 
diaaoirc,  >jid  the  other 

—  i»oeiTo»thia«w>rds- 

'  pvit;  but  if  aoh  of  tha 

endau  allowed  to  renain  co!i*tsnflj  in  tha  liquid,  no  a«eh  ebcta  will  oeonr. 

le.  0«mpotwd  BcpoaltlMg  Aawngaiant  Mo,  7.— Any  of  the  foroguBS 
combinatioua  of  liquids  and  metals  (tzospt  the  Snt),  or  the  magnetio  amngenent, 
with  or  without  separate  depoaitiug  liquida,  may  be  ooiaectad  togethar  in  a  ttrUt  of  aar 
Bumhw,  and  may  inoluda  eaoh  of  tha  antngamenti  n  -tfia  aame  aarisa,  v  include  an j 
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HUibw  af  iaromtimg  lir>''*>  ■>"'  d«po*it)B>  niar  b*  obfiatA  Mthw  in  tks  irhola  or 

Q  mhj  portiim  of  tliem  at  the  ume  time ;  for  inBtaoce,  th«  Tend  A.  (Fig.  If)  Ma 
■lite  ft  pUcsdf  «■•  S,  tDltapyv  C,  koownad  in  dijuto  bsI^uiui  acid  j  T««el  ] 


Fig.   15. 

—r'*'—  naa  iS,  in  dilot*  n^huzic  acid,  und  copper  F,  in  a  eolution  of  eulphato  of 
ccf  pet ;  T«acl  G  oootain*  ft  mtwb  of  separate  d«po«iti*£  liquids,  oossiating  of  s  ~ 
tMD*  of  wl^kat*  ottOffat,  aomwoted  together  by  boat  pieces  of  copper ;  the  exireme 
pieces  being  attached  to  zinc  B  and  copper  F ;  here  deposition  talKs  place  upon  srety 
altmlaU  piece  of  oopper  Ano^out  th«  whole  seiiel,  except  that  in  reeiel  A. 

17.  0«»w»l  Oba««T«ti«iu.— We  may  make  tite  folloiring  geoernl  obaervationi 
nyoB  the  «bol«  of  the  Ibtegoiiig  facta  ^'-Ul,  that  negative  ai  well  u  positira  insUncei 
oeoHT  in  *U  tlaiasi  of  fkita  of  eUetro-depoaition ;  2nd,  ^at  almoit  an;  of  the  ordinary 
'T^t'i',  both  Bobla  and  ban,  may  be  deposited  by  etch  of  the  methodi  or  airangetnentB 
dMDilbed;  Ml,  that  tie  partioular  reanlt  of  dspogition  or  Doa-depoaitioa  occurring 
affeaM  to  depeod  ehiefly  npon  th*  pMticular  comlination  of  liquids  and  metala,  thetr 
errangeMOBt  and  cwmMitiHii ;  4th,  diat  the  eiae  or  ijiape  of  the  oontBUiillg  vetMl*, 
thebQ)k-ord<fthsaf  the  liqiiUs,  the  size,  form,  or  poshioD  of  the  metali,  appear  ti 
eseraiH  little  or  no  infloence  upon  the  result ;  5ch,  that  iii>  all  caiei  of  deposition  thar 
u  a  diffsrence  in  kind,  either  of  the  metal,  of  the  liquid,  or  of  both ;  6th,  that  in  a1 
nioh  oaM*  a  metal  diastdres  in  a  liquid  i  for  instaooe,  in  AnatigeiBant  Ho.-I,  with 
a  pieoa  of  irM  fmnoicd  ia  a  eolutioa  of  sulphate  of  copper,  a  portion  of  the  iron  U 
disaolved  m  lb*  copper  U  dapoeited ;  in  i^raogeaient  No.  2,  -with  iron  and  copper 
togMhar  iaaiaoliHibm  it  aolphate  of  eopper,  the  iron  disaolTU  and  the  cifipei  receiTei 
a  depodti  in  Arrangement  Ko.  i,  with  e<^per  in  dilute  aa^huric  acid,  and  in  a 
■ohition  of  calphate  of  ntppm,  the  copper  in  the  acid  dMolTsa,  irhilst  that  in  the 
nMiUio  eolliUM  nneiTea  a  depoiit;  in  Arrangement  No.  4,  with  litic  in  dilute  aul- 
^Kio  aM,  and  aopper  in  eulphate  of  capper,  tha  feimer  disaolTei,  whilst  the  latter 
nceiraa  a  dapoait ;  in  AiraDgemsnti  Noa.  B  and  6,  oBe  pieoa  of  netal  in  the  separate 
depoaitlDg  liquid  disaabwa,  irtiikc  the  other  McaiTes  anwtallic  dc^raait,  and  the  as 
*>Si  the  oonpMBd  AitMgeitwnt  Xo.  7;  7th,  that  in  Airangeiaenta  Nos.  1  and  2,  Iho 
"■(  pieoa  of  metal  which  diisolvcs  also  receives  a  jnetallio  depoait,  and  in  Airange- 
ments  3,  4,  6,  0,  and  7,  the  pieces  of  metal  whioh  ttceiv*  a  depoat  do  not  dissolTO ; 
8th,  Oat  aa  b  (sneMi  vul*  ia  all  meihodt,  and  m  alliolations  except  alhaline  isetallic 
'^'■■'sa,a(iuiauoagtoi>Hian  metals  has  die  grsatest,  andplatinucn  theleut  power  of 
P^^Bciag  4ep«iitioa ;  Mb,  that  ainc  gocorally  depoeita  nMtali  most  rsfidly  from  their 
aolUiiM^  aikd  hhM  A^qwDtly  in  the  ststa  of  a  dsib-celoarcd  or  bkuA  powdct;  and 
10th,  that  asMg  aolutiaoa  of  the  salts  of  ordinary  mets^  those  of  the  salts  of  na" 
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tiuit«l«  yield  Oleic  metil  moat  euily,  end  thoM  of  the  bue  meUl*,  dno  etpediUy, 
wilb  the  greatest  difflenlty. 

18.  In  looking  over  the  fbregoing  uutuiccs,  we  alio  obterre : — lit,  that  yrhea 
•erend  metale  ire  oMd,  they  miut  either  liMieh  each  other  or  be  oonneoted  together  by 
wires  or  other  pieces  of  autal;  Ind,  that  when  eereral  liquids  are  used,  they  alaomnat 
tmuh  each  other,  either  by  meani  of  a  porona  diaphragm,  or  othecwiae  ;  3rd,  that  Then 
a  aerie*  of  metali  and  liqoids  are  need,  they  mutt  together  form  a  temptiU  eiradt,  and 
all  their  pointa  of  oontaat  be  perfeatly  clean ;  4th,  that  a  aepante  depoaitiilg  liquid 
poaaeswaDopowerof  depoaition  by  ittelf,  bat  denrea  iti  power  by  meana  of  the  wires 
from  the  other  airangemente  with  which  it  ia  oomiected ;  and  6th,  that  the  length  of 
the  eonoeoting  wire,  has  no  very  gr«at  infloenoe  on  the  remit.  These  ohaerration* 
have  led  x>  to  eondnde  that  depoaition  ia  oanaed  by  tome  J^ma  which  ii  generated  in  some 
part  of  the  apparatui,  uid  circoUtea  throngh  Uie  liquida,  metals,  and  wirei,  which 
oompoie  the  drcoit. 

IS.  VriaolpUa.— (lmiW>oma/JQi<A«-i)gMR(iM.— FromthesiBi^lsjtMbDf  elednw 
deposition,  and  the  general  obaervatioDa  made  npon  them,  we  prooead  to  coiuider  the 
MMM*  of  depontion,  and  the  conditions  or  ciroumstaniiea  under  which  deponlionoccars, 
in  the  following  order  ;— 

lit  na  Chtmital  Oonditimt.—U  we  immene  a  clean  iron  wire  in  a  solution  of 
nitrate  of  mercury,  it  reoeiTea  a  deposit  of  that  metal ;  but  if  we  immerse  it  in  petftctly 
dry  metalllo  nercnty,  it  receirei  no  deposit,  beoauie  in  the  fiimer  caae  the  nscessarj 
chemioal  oonditians  of  deposition  are  present,  vhilit  in  the  Isttez  caae  they  are  absent. 

2Dd.  lU  Ettelrieal  amdiliom.—t{  we  oonneot  together  a  pieoe  of  inm  and  a 
piece  of  oopper  by  mean*  of  a  metal  wire,  and  immeraa  them  in  a  iolotion  of  snlphatc 
of  copper,  the  copper  will  receive  a  metallic  deposit ;  bat  if  we  oonneot  them  together 
by  a  cord  of  gutta-peroha  or  rod  of  glaaa,  no  dspont  will  tahe  plaos,  because  in  the 
f^er  case  all  the  electrical  condition*  are  present,  whiltt  in  the  latter  ease  one  of 
them,  TiK.,  a  oomplete  oonduoting  circuit,  ia  absent 

Srd.  Tlu  litrmie  CmuUUoiu  remain  onknowo. 

ith.  J%«  Mathanitai  Cnndilient, — If  a  piece  of  iron  be  immened  in  a  solutian  tif 
sulphate  of  copper,  it  reocires  a  oopper  deposit ;  but  if  a  piece  of  platinum  be  to 
inuneiied  it  reoeiTea  no  eooh  deposit,  beoanse,  for  oilo  reason,  in  the  tomer  instance 
the  mechanical  conditjons  of  attraction  and  repnliion  at  the  diaaolving  and  depositing 
suriacatare  present,  bnt  in  the  latter  they  are  absent. 

Sth.  Tit  ItatStmatiMl  Conditi<m>.-~ll  we  immerse  two  piece  of  carbon  in  fuaed 
pni(»-chloride  of  tin,  and  connect  them  with  a  Toltaic  battery,  tin  will  be  depoaited ; 
bat  if  we  immerse  them  in  fused  (^chloride  of  tin  no  depodtion  vQl  oecor,  beeasse 
in  the  first  instance  all  the  mathemstiaal  eonlitiou  are  piesrat;  the  fluid  sslt  contains 
ensatomof  ohloiine  for  each  atom  of  tin  i  whilst  in  thelkttErcaseoBe  of  ihem  is  absent, 
the  salt  contains  fiw  atoms  of  chlorine  to  one  atom  of  tin,  and,  aooording  to  Faraday'a 
law, "  only  those  anhstancei  of  the  first  order  are  directly  deoon^osible  irtiich  contain 
one  atom  of  one  of  their  elemenla  for  each  atom  of  the  other." 

These  sereral  heads  are  eapshle  of  isdnding  all  the  known  cinmmitancea  or  oon- 
ditions  under  which  deposition  occuk  ;  and  under  the  head  of  each  of  them  will  be 
given  a  fow  instances,  both  of  deposition  and  of  non-depoaitioQ,  to  illnstrale  the 
principle ;  snd  it  would  be  advisable  for  the  reader  to  tty  for  himself  moat  of  the 
e^eriments  given,  in  order  to  fix  the  princi^es  more  firmly  in  his  mtouty. 
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20.  Cbaailcal  OondlUons  «f  ncpoBltlan, — The  first  ohemicti  cosdition  to 
he  obaerred  is,  tliat  in  eretj  caaa  of  deposition  lixe  depoutiiig  liquid  oontaiiu  aud 
and  bido  •lementi,  nunet/,  ■  salt,  the  acid  of  which  is  to  diuolre  or  combine  vith 
one  metal,  and  its  metal  or  Iww  to  be  depoiited  upon  the  other. 

Igt  J)fpotilioH  hg  Ont  M4tal  and  One  LtftwJ,— With  the  first  class  of  &ct«,  if  ve 
imtneiM  a  piece  of  clean  iron  in  a  solutton  of  nitntte  of  meiour;,  it  will  recUTe  a 
deposit  of  that  metal;  but  if  we  immerse  it  in  mercnij  alone,  it  will  reoNTe  nodeposit; 
In  the  Srst  initanoe  «n  acid  as  well  as  a  basic  substance  was  present,  and  deposition 
took  place ;  but  in  tlie  second  instance  the  metal  or  base  alone  was  present,  and  no 
depositian  occurred. 

2nd.   With  JWa  MilaU  and  Ont  Liqmi. — If  sine  and  platinum  are  immersed  in 
mutual   oontact    in  a  solutioa  of  nitrate  of  mercniy,  the  platinum  will  receivi 
metallic  dcpoait,  but  if  they  are  immersed  in  pure  dry  mercury,  no  deposit  will  occi 

3rd.  Witk  One  Jfirlot  and  Tieo  UquidM.—l!  we  immem  one  end  of  a  platinum 
wire  in  a  strong  solution  of  cyanide  of  potassium,  sod  its  other  end  in  a  solution  of 
nitrate  of  mercury,  the  two  liquids  being  in  mutual  contact  by  means  of  a  poroot 
partition,  the  end  in  the  metallic  solution  will  soon  Feoeive  a  deposit  of  mercury ; 
if  perfectly  dry  mercury  is  lubBtitQted  for  the  nitrate  solutioD,  no  such  deposit  will 

4tb.  With  Tiee  IftiaU  and  Two  IJqmd>.—U  we  imntene  cine  in  dilute  sulphur 
acid,  and  platinum  in  a  solutioo  of  nitrate  of  mercury,  the  two  liquids  toucbing  each 
other  by  a  porous  partition,  and  the  metals  conneoted  together  by  a  wire,  the  platinun 
will  quickly  leceive  a  deposit  of  mercury ;  but  with  dry  mercury  instead  of  the  melallio 
solution,  the  planum  will  not  receire  a  deposit. 

6th.  With  a  Stparale  DepotUinj  Ligtiid,~l[  we  talce  two  pieces  of  platinum  w 
connect  them,  as  already  described  (13),  with  either  of  tlie  foregoing  Anangements,  or 
witb  a  magnet  and  coil  {IB),  and  immerse  thair  free  ends  in  a  solution  of  nitrate  of 
mercury,  one  of  the  wires  will  receire  a  deposit  of  mercury ;  but  if  the  separate  liquid 
consist  only  of  dry  mercury,  no  deposit  will  be  obtained. 

It  is  evident  from  these  facts,  that  in  every  esse  where  deposition  occurs,  the 
depositing  liquid  contains  both  acid  and  basic  substances,  snd  that  without  the 
presence  of  botb  no  deposition  takes  place. 

~  21.  D*si««aaf ObemiCftl AfflnltTOf BlebdsMtdUqnld*. — Attheptcient 
point  it  is  neoessary  to  mention  a  few  Instsnces  of  the  djfFerant  degrees  of  chemical  affinity 
manifested  by  diflbrent  metila  and  liquids,  that  the  reader  may  be  able  to  understand 
their  general  chemical  relations  in  electro-deposition  more  clearly : — 

1st.  If  we  ianerse  a  piece  of  potassium  ia  almost  any  liquid,  very  violent 
chemical  action  takes  place,  which  is  stranger  in  mineral  and  vegetable  aeids  than  in 
water  or  organic  liquids ;  if  we  place  a  small  piece  of  it  upon  water,  violtnt  chemical 
action  occurs,  the  water  is  decomposed,  heat  is  produced,  gas  is  evolved  and  it  U' 
fire,  the  metal  melts  and  rolls  about  on  the  surface  of  the  water,  oxidates  and 
dissolves. 

2nd.  If  ve^immeise  a  piece  of  imo  ia  any  of  the  strong  mineral  acids  (sulphur 
bydrochlorio,  hydroSuoric,  or  nitric  acids),  strong  chemicsl  action  takes  place, 
gas  is  freely  evolved,  and  the  metal  oxidates  and  dissolves ;  with  solutious  of  the 
ordinary  vegetabb  adds,  U ,  oxalic,  tartaric,  citric,  formic,  and  acetic  acids,  the  same 
efiect*  occur  in  a  much  weaker  degree ;  bat  with  water  there  is  no  visible  decomposition, 
no  gas  evolred,  nor  any  perceptible  ehemioal  action ;  these  instances  shew  that  pot- 
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Dm  kw  ft  mueh  tttoagn  iffinitr  fbr  lii]uila  than  itnc,  txti  d)«l  kallt  priHaum  I 
riuc  ban  a  itrongtr  tflnitr  Ibr  acids,  npecuUly  mincrsl  oam,  tlun  far  wmtsr. 

3rd.  If  ire  immeriB  a  piece  of  zinc  aucceuivtlj  in  each  of  tke  ndutarf  nisei*! 
and  vegetable  acida  dilated  witli  vater,  it  wili  be  quicltlj  dintrfred,  iritb  «T(dntioB 
of  hydrogen  gu  is  nearly  all  of  them ;  but  if  «e  immene  a  piece  of  coppv  in  th 
Uqnids,  it  will  he  quickly  diuolTcd  in  only  one  of  them,  Tti.,  nitiic  acid,  »d  from  thi* 
'e  cmclude  that  copper  haa  generally  a  much  weikcr  affinity  far  aeida  than  Kine. 

tth.  If  we  immene  either  gold  or  platinum  in  any  of  the  etrong  miiieiBl  or 
TCgetabIc  acids,  or  eren  in  cold  aqua  regis,  it  will  be  quite  unafiected  in  aU  of  them, 
whilst  copper  would  be  rapidly  acted  upon  by  nitric  acid  or  by  aqua  regis,  and  alowly 
bytereral  of  the  oQien,  thereby  ahewing  that  the  affinity  of  gold  ur  platinum  for  adds, 
is  generally  much  weaker  than  that  of  copper. 

Prom  the  tbregoing,  and  many  other  instance*  that  migbt  be  mentioiiad,  ire  con- 
clude that  the  general  order  of  affinity  of  the  metali  for  acida  occurs  in  Ae  foUowiug 
order,  namely,  potassium,  zinc,  copper,  gold,  and  platinum.  Hydrocyania  acid,  a: 
cyanogen  appear  to  differ  in  one  respect,  in  their  chemical  retadona  towtida  ordinary 
metals,  &om  oxygen,  ehlcaine,  and  the  ordinary  mineral  and  Tcgetable  acida,  in  haviBg 
a  much  stronger  affinity  for  noble  metola,  and  weaker  fbr  tile  baaa  metali ;  1  ~ 
is  probably  one  of  the  chief  leasona  for  the  eitcn«ivc  adoption  of  cyanogen  compos 
in  elcctro-deposiUon'i  those  compounds  are  liighl;  aiiiublc  fur  the  deposition  of  noble 
metals,  because  of  the  great  aCBnlty  of  cyanogen  for  those  metals,  bat  not,  as  k 
pemona  assert,  for  the  deposition  of  maoy  ofthe  bsse  metals,  on  accotutt  of  its  c< 
paratirely  wesk  affinity  for  them. 

22,  Potsssium  is  sn  alkali  metal ;  ziuc,  cadmium,  tin,  leid,  iron,  cobalt,  nickel,  and 
copper,  are  bait  netals ;  and  mercury,  silver,  gold,  plalinmn,  palladium,  £c.,  are  notlt 
metala ;  and  of  these  throe  cluses,  the  alkali  metals  posscai  the  atrongeat  affinity  for 
acids,  base  metals  i&tcrqiedlate,  and  noble  metals  the  least.    The  same  order  prevails 

n  their  degrees  of  depositing  power ;  potaaeium  and  the  alkali  metals  generally  deposit 
naarty  all  metals  from  their  solutions  ;  zinc,  and  Ibo  base  metals  generally,  deposit  a 
smaller  number;  and  gold,  platiaum,  and  the  other  noble  metaU  deposit  very  f^  from 
their  Bolutions ;  thus  we  percoire  that  those  metals  which  have  tke  slrongest  chemical 
sffinity  for  acidi,  posaesa  the.  greatest  depositing  power,  and  those  which  hare  the  least 
affinity  for  adds,  b«re  also  the  ktst  dcpasitiDg  power, 

23.  DlffanikD*  of  Obwnlcftt  AflbiltT  MaceaMiy  t«  DwpoalUou.— The 
second  chemical  condition  which  vc  have  to  obaerre  upon  is,  that  in  every  case  of 
dtpoiHion  there  is  a  drfTcrniM  of  chemical  affinity  attbe  dissolving  and  receiving  sur&ees 
fbr  the  different  elements  of  the  liquid,  and  that  thediswlving  metal  hasa  stninger  afflt 
Ibr  the  acid  elements  of  the  liquid  than  either  the  metal  in  sidulioa  or  the  receiving 

latal ;  for  instonao  : — 

1st.  Wili  One  Mttat  and  Out  Liquid. — If  we  immene  a  piece  of  iron  in  a  aola- 
on  ot  sulphate  of  copper,  a  deposit  takes  place  npon  it,  but  if  we  immerse  a  piece 
of  platinum  in  the  liquid,  it  receives  no  deposit  \  in  the  first  case,  the  iron,  having  a 
stronger  affinity  for  the  sulphmic  add  of  the  salt  than  copper,  combine*  with  it  and 
dinolves,  and  the  copper  thereby  set  free  fhmi  the  add  is  deposited  upon  the  iri 
whilst  in  the  second  case,  platinum  having  a  much  weaker  affinity  for  the  acid  than  the 
copper,  cannot  separate  the  add  and  copper,  and  there&re  cannot  cause  deposition. 

Slid.  ff^rtTloo JfetaiantfOwtiVwirf— IfwaimmetBecopperandironfnmutnalcon- 
tactiinasolutionorBulphateofcopper,  the  iron  dissolves,  and  deposition  of  copper  takes 
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plao*  npon  badi  metali ;  but  if  v«  iimuDa  oi^pei  and  pluuium  ul  rnntual  eantul 
tUa  icilatua,  bo  iqiotitiait  otaaia.  la  the  first  isstain^  tlift  iicn  pawing  >  ibon 
chemuial  afBultj  for  solphuric  oMd  than  tlte  copper,  combmes  with  it,  and  nti 
oappar  free ;  by  Haa  action,  a  cvmnt  of  depoaitiBg  fi»ca  ia  genostod,  wkiok  us 
Waa  tittwigfa  the  icon,  liqoi^  and  cepptr,  at  Aeii*  pafak  irf  ocataiX,  and  oauaea 
metal  of  the  liquid  to  be  deposited  upon  the  piece  of  oeppari  butin^fl  aecondci 
aeUliBr  the  oappn  nsr  ]^atiinm  ]nMHKng  a  gtrmifBi:  afflnitf  far  Om  aiid  of  tb»  aalt 
tlB>  ita  aaaoeiated  maial,  tbcca  ia  no  cofpei  aat  Ina,  no  eimnt  of  Jt^naitiDg  fame 
ganemted,  and  iiom»qiu0itjn»igpcmtitia  takn  jdaea. 

Srd.  yta  ftw  JfWf  axi  3tea  ltgiiidt.—lt  m  li  win  ne  oca  «ndof  a  ^ea»c<  eoffa 
in  dilute  mlphnric  acid,  and  the  other  in  aaolution  of  nlykat^ef  ocppar,  tb»t\ 
'Sqtaim  toobbing  eaeh  other,  eeppor  -mJl  be  (ttyvaited  upon  4m  tai  iuaened  in  the 
iimlaHiii  lotiitieo,  vUlit  4i»  otim  and  will  eamlnne  with  iha  acai  and  dinolie ;  but 
^V  pieoe  of  platiswn  or  gald  ii  aabitatBted  for  the  eoyper,  BaittLeT  of  ita  anda  will 
duBolto  -oi  teeeiTB  a  BMtnUic  depout ;  in  tha  fcat  imtaaat.  Am  dthite  aolplnicie  add, 
hnTing  a  atrmget  aSoity  for  co^er  thu  a  adntfaB  of  ndphala  of  cv^er,  oambinet 
wiQi  it,  eanaea  it  to  diaaatra,  daTelip»  a  ement  of  imftniXlug  tan*  which  ciiaoMtM 
throngh  the  nwtala  and  tiqaidi,  and  a  depadt  of  capper  ii  prodnoad;  witilat  is 
aacond  iaatanee,  the  platimuH  or  gold  baring  a  weaker  aCaJtr  ferlhe  acad  of  on*  liquid 
tiban  copptf  for  the  aoid  of  the  oAer  lipoid,  cannot  aepaiBta   the  capper,  cr  ea 


ttii.  »^M  Tv  JfaJofr  and  Tito  lAquUt.—Ji  we  iiiiBiii  m  a  piaaa  of  aUvec  in  a 
strong  Bolutioa  of  ey nideof  pniaaaiw,  and  a  piaca  of  ooppar  in  a  aoIatloB  of  tha  double 
oyanide  of'«oppar  and  potaa■nB^  tha  Itqnida  tooehiBg  each  otiior  ijii  pcron*  paititkin, 
md  tha  mstala  niatua%  tonchmg  bv  •  wire,  the  ailver  wfll  Aaaohv^  taA  th*  of^per 
iwaitB  a  laetallio  deposit ;  bntifapiace  of  ir(Bi»(nb«titKtedfbTtbetih«r,nodBpaait 
«fB'«eanr.  Ia  theiatinKwtop,  thconaaoitttionhaaa^iingai  agnityfar  theajlrw, 
tbn  the  othm  hai  Ita  the  aD^igm,  emat^ata^  tha  ftmur  ia  diaaalrad,  a  cniBtnt  o 
iltyr'*^  foioa  i*  gcnetatad,  md  mfffm  dqaoaitad ;  bnt  in  the  aaaond  OMa,  the  s» 
Hqoid  ha»  a  w^Aaa  aSmty  for  iian,  than  Ar  other  haa  fat  oopper,  and  thamfiira  Si 
iron  ia  dieaolTcd,  do  depoai^g  force  generated,  and  no  copper  depaaited 

<th.  WiU  a  BtparaU  AywMv  lifid  mimmmd  imlk  oaf  Bimrm  */  Z 
a  war. — Ifwecannaet  twa  piaaaa  of  rilret-with  any  of  thiae  m 
iim—  (ham  in  a  aalulion  of  die  donUe  aymide  of  ail  w  '(od  p 
will  niiiii^lj  ilinwlm.  fiail  tlici  iithm  irnajin  n  ihipnalt  iifailiai .  bMilpiaeeaiifiio 
nbatituted  foT  tlwaa  of  ailia^  iiaidi9  will  dbaalva  o*  tecan*  a  nelidli*  dapaat 

In  eTory  caae  wheifi  a  separate  depoaiting  liquid  ia  aaed,  1ha  two  piacM  of  mata 
menad  in  it  have  a  rfi^rMMt  of  ohemieal  attnitr  •npwM'**  Ah*  h;  Tortne  oftfaaii 
netAio*  with  aome  ammgenuBt  which  imikjji  ihniaJUlig,  £mNv  and  lUa  daifeaua 
afEnitr  iawuifeitad  moat  vhenthaliqDidhaaKitiangeSBitrbith*  iiuuuiHdi 
andlnat  when  it  has  a  weak  affinity  tor  that  aatal ;  aa  m  thefliEtof  iha  two  ii 
dialalj  prasading  inatsncea,  the  .liqnid  having  i  atioDg  afkotyfcraiber;  allewi  this 
diflnnoe  «f  affinity  ta>  be  freely  iiiwniwil  aMlin  iiaiaaiiati  iinfjiaaa  afthn  firnpi 
niatal,andaenseqaeai^«««diaeolvesy>ndtlMoth>TT*coiTaaadqasit;  bntin  thei 
of  duaeinstanoas,  the  liquid  having  a  voty  mah  aSnity  iS' tnm,  daeo  not  adont  of  the 
eiereise  of  thii  difference  of  ^fflnil^,  ami  henae  naitkei 
U  mmilmi  tkit  wImm 
7  batweMi  tiio  dtMotring  tmi  teeoiting  aitoeM  tor 
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21.  It  Buut  be  mentioued  tlw  tliAt  the  meUU  which  hftve  tlkS  gnttatt  difimtnoa 
in  their  degreei  of  affinity  foe  axaiE,  us  thou  which  erolva  the  greateit  itmn^th  of 
depoating  power ;  far  imtance — 

lit  WiOi  Oat  Xilal  and  Om  Xij>iid.—U  w«  immene  a  pieoe  of  eilTn  in  a  Mlation 
of  terohloride  of  gold,  it  ilowlj  baoomei  gUded,  hut  if  w«  ImmeiM  a  piece  of  line  in  it, 
gold  is  almost  jnstantMieoaity  depoelted ;  bsoauM,  in  the  tanner  caae,  the  difference  of 
affinity  between  gold  aad  the  immened  metal  for  the  add  of  the  liquid  is  Ysry  mooh 
imallar  than  in  the  latter  ease. 

2ad.  With  l\Bt  Mttalt  aad  Out  Ziguid.—Il  we  immerie  a  piece  of  platinnm  and  a 
piece  of  copper,  in  mutual  contact,  in  a  solutian  of  nitrate  of  silver,  the  platinum  will 
become  silTered,  but  much  more  slowly  than  if  iron  or  line  were  used  in  place  of  the 
coppar,  because  there  is  a  greater  difference  of  affinity  between  platinum  and  ir 
for  the  acid  of  the  liquid,  than  between  platinum  and  copper ;  or,  if  wa  immei 
of  zinc  and  a  piece  of  platiniim  or  platinized  nlrer  in  dilute  sulphunc  acid,  and 
connect  them  separately  with  two  pieces  of  copper  immersed  in  a  separate  solution 
of  sulphate  of  copper,  oopper  will  be  dissolved  and  depodted  in  the  aeparate  liquid 
mere  rapidly  than  if  we  used  linc  and  copper  in  place  of  line  and  platinum,  and  much 
mora  rapidly  than  if  we  used  iron  and  copper ;  because  the  difference  of  affinity  be- 
tween zinc,  platinum,  or  platinized  silver  for  dilute  sulphniic  acid,  is  moi 
and  sapper  for  that  liquid,  and  much  more  than  between  iron  and  copper. 

3rd.  With  Tbe  Xtialt  and  Tva  Liqtddt. — If  we  immerae  a  pieoe  of  fine  in  dilute 
lulphniic  acid,  and  a  piece  of  copper  in  a  solution  of  sulphate  of  copper,  the  two 
liquids  touching  each  other,  and'  the  two  metals  connected  with  two  p 
copper  in  a  separate  solotion  of  tnlphate  of  copper,  the  amount  of  metal  dieaolved 
and  depcnted  in  a  pven  time  in  the  separate  liquid  will  be  much  smaller,  than  if  wi 
zinc  in  dilate  aalphnric  acid,  and  platdnam  in  strong  nitric  acid;  beoauae  the  difference 
of  affinity  between  the  two  metals  in  the  two  liquide,  in  the  fint  instance,  is  less  than 
in  the  aecond  instance. 

25.  Add  Mtd  Budo  AAnltlea  H»e*M«>T — Chemical  affinity  diSara  not  only 
in  degree  but  alao  is  kind ;  basic  mbetances,  such  ai  metait,  olkaliee,  alkaloidi,  and  moat 
metallic  oxides,  have  a  great  tendency  to  combine  with  adds ;  whilst  acid  luhstancea, 
luch  as  the  metalloids  (oxygen,  sulphur,  chlorine,  phoiphonis,  fluorine,  Sec.),  minenl 
and  vegetable  acida,  and  some  metallic  ozidea,  tend  to  combine  with  hates, 
manner,  (he  differeoce  of  affinity  between  the  die- 
solvisg  and  receiving  sur&oei  in  electro-depoaition 
is  not  wholly  one  of  degree,  but  is  also  one  of  kind ; 
the  dissolving  metal  in  a  separate  depositing  liquid 
(13)  acquires,  by  virtue  of  its  connnezion  with  some 
source  of  depositing  power,  an  affioity  far  the  aeid 
elements  of  the  liquid  i  whilst  the  receiving  metal 
acquires,  by  the  same  means,  an  affinity  of  an  op- 
posite kind ;  lor  instance  (Fig.  16),  if  a  piece  of 
platinum  A  and  a  piece  of  zinc  B  are  immersed  ^' ''' 

in  dilate  rilpharic  acid  C,  some  mercoiy  D  placed  at  the  bottom  of  asqiaratesolutitm 
of  proteaulphate  of  iron  E,  a  piece  of  iron  F  immeraed  in  this  liquid  and  oonsectcd 
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bj  a  wire  with  tlie  pUtumin,  uiil  tlie  meroiuy  oonneoted  by  an  imt  m  platinnm 
win  G  wbioh  i*  prareuted  fcom  touching  the  liquid  hf  a  tab«  of  glui  or  gutta-percha, 
the  immsiMd  piece  of  iron  will  ezeieiM  one  kind  of  affinitf,  combine  with  the  acid 
of  the  diasolved  aalt,  and  form  a  definite  chemical  oomponnd  (pnitorilphAto  of  iron}, 
eontaining  one  equlTalent  of  iron  and  one  equivalent  of  lulpbarie  tcid ;  while  (he 
meroaiy  will  ezercUo  vl  oppoeite  kind  of  affinity,  and  combine  with  the  matal  or  base 
of  the  aalt,  forming  likewiaa  a  definite  ehemiga]  compound  (Fe  Bg),  containing  one 
equiTalent  of  iron  and  ons  of  meTcnry.  If  a  aotation  of  lulphate  of  copper  ii  mbiti- 
tuted  far  that  of  enlphate  of  iron,  and  a  piece  of  copper  for  the  piece  of  iron ;  a  limiUr 
deflnite  compound  of  copper  and  sulphuiie  acid  ii  formed  at  the  diasolnng  plat«,  and 
of  copper  and  menury  (Cu  Eg)  at  the  reoeiTing  metaL 

Theee  eipsrimenta  proTe  in  a  moat  eatitfactory  manner  that,  in  the  act  of  deposi- 
tion, the  euifBoe  of  the  dinolnng  metal  poeeeoMa  one  kind  of  affinity  by  Tirtue  of 
which  it  tenda  to  attract  aeid  aubatancea,  and  combine  with  them  in  definite  proportiona ; 
and  the  inr&oa  of  the  receiving  metal  poaaewe*  aa  oppoeite  kind  of  af&nity,  by 
virtne  of  which  it  tends  to  attract  and  combine  with  tatU  aubttancca,  also  in  definite 
proportiona.  Hereiiry  i>  the  only  metal  which  haa  lieen  obaerved  to  maniftat  thia 
deflnite  affinity  at  the  receiving  aur&ce,  probably  beoauae  it  ia  the  only  metal  fluid 
at  ordinary  temperatures,  fluidity  being  an  euential  conditioa  of  euch  affinity ;  but  it 
i«  likely  that  other  metali  would  alio  manifeat  thia  tendency,  if  kept  in  a  melted  ftate 
in  contact  with  aaitable  fnaed  ealta,  and  properly  acted  upon  by  depoaiting  force. 

26.  rinldltT  EM«nU«l  to  EUctio-BapoalUon.— The  afflnitiee  of  electro- 
depontion,  like  dioee  of  ordinary  chemical  action,  require,  generally  apeeking,  one  at  leaat 
of  the  combining  bodieatobe  in  the  liquid  state;  and  they  act,  like  them,  wholly  atin- 
eeniible  diitanoea,  being  oonfined  in  their  exercise  to  the  immediate  gurfacee  of  mutoel 
contact  in  the  oppoeed  lubetancea,  and  the  compound  formed  at  thcee  lurTacea  becomea 
diffbaed  through  the  fluid  tnnnnnn  by  capillary  eoheaion  and  mechanical  mixture.  Thia 
tfforda  a  reasonable  explanation  why  fluidity  of  the  receiving  metal  ia  essential  (o  the 
formation  of  definite  oompoiuida  at  its  surface,  la  well  as  why  fluidity  of  the  m:.-ta]lic 
salt  ia  easential  to  its  decompoaitioii,  and  foe  the  formation  of  deflnite  compounds  at  the 
dissolving  surface.  If  chemical  action  took  place  at  aensible  and  considerable  diatanoea, 
iV,  throughout  the  whole  mass  of  the  opposed  fluid  bodies,  combination  would  pro- 
bably be  in  all  cases  violent  and  inatantaneous ;  and  if  fluidity  were  not  essential  to 
combinatiaii,  the  substances  deposited  apon  the  receiving  eitdnce  would  probably,  in 
most  caaee,  enter  into  the  mass  of  the  receiving  metal,  and  combine  with  it. 

27.  AltMnatlon  moA  OlrcnlMioii  of  Cbcmloftl  AfBnltlaa  Ilecaaaa>T. 
— The  next  chemical  condition  (o  be  observed  upon  is,  that  in  every  case  of  deposition 
the  snrfaoea  at  which  the  acid  and  basic  affinities  are  manifested  alltmaU  with 
each  other  in  the  circuit,  and  that  the  acid  afiinity  eirailaUt  one  way  iit-  the  circuit, 
while  the  basic  affinity  drtaUitn  in  the  opposite  direetion  -,  for  instance— 

1st  With  Out  X^ei  and  Oni  Liquid.— It  m  immerse  a  piece  of  copper  in  a  solu- 
tion of  doable  cyanide  of  ailTer  and  potasMom,  tt  becomea  ailmred ;  but  if  w 
a  piece  of  iron  therein,  it  receives  no  deposit.  In  the  first  of  tl 
conndered  that,  immediately  upon  the  immenion  of  the  metal,  the  superior  affinity  of 
copper  for  cyanogen  over  that  of  silver,  causes  it  to  combine  with  that  tubetance,  and 
set  the  silrer  fyw;  at  the  tame  time,  an  immense  nnmber  of  minute  currenta  of 
depontlng  force  or  chemieal  affinity  are  developed  all  over  the  immersed  surftce  of 
the  pieoe  of  copper,  leaving  it  at  innumerahla  minute  points,  patsing  a  very  small 
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dMnkce  into  the  liquid,  uid  re-«Dteriiig  the  ci^pei  tt  nnmbnlMi  lAtr  ptinlsi  ind 

thai  tlu  afflnitiM  ekculatc,  the  copper  disaolTei,  tad  reoavn  a  dapoait  d 

In  each  of  thee*  atomic  circmts  aa  they  bt«  tenned,  add  nffinit]'  ii 

the  depoaitiiig  force  leavea  the  metiJ,  and  basia  aSnity  -vbere  it  n 

the  leeond  iogtancv,  irhera  iron  ia  used,  tlmv  ia  no  diculatj^m  of  tl 

dneliTDf  of  metaL  at  ods  point,  at  depontion  of  it  at  ino^ec. 

Sad.  fFTiA  7\BaltttaiiKKl  Out  Ziquid.—Uvniiaaixtae  A pmaa of inmaaitvitOKsi 
eofiper,  in  mulnal  contact,  in  a  wJution  of  lulphate  of  oopyer,  a  dapoatt  of  coppM 
tekea  place  npen  the  iron  and  upon  the  copper;  but  if  veimsMie  ajaeBtof  gold  in 
place  of  the  inm,  no  deposit  ocean  npon  eitba.  In  dw  flnt  of  t* 
in  addition  to  the  circulaliun  of  atoHiic  cUR«ma  of  affinity  all  OTW  ti»  i« 
due  of  the  iron,  na  already  explained,  and  wUl 
depMit,  thate  are  eepante  and  diitioot  imnenta  of  tht  laae  fwoe  d 
the  liquid,  and  the  two  metali  by  their  points  of  untiul  eentaet,  eaam  4b  nsfaee  al 
the  iron  to  combine  with  the  acid,  and  that  of  the  capper  tsreeaiTe  anaUllie  dcpodt; 
but  in  the  eecond  CMe  there  is  no  eircolation  of  affinitiM,  md  no  aolutai*  nf  &•  gcU 
or  depoaitiDa  of  the  copper. 

3rd.  Wtlk  Out  JCeiM/aiuf  TVoZfTwib.— IfweimnetMtwopiwMafailnr,  omiBi 
■olntion  of  cyanide  at  potaniun,  and  the  other  in  ■•oIotiaD  of  dcodda  cyaalde  o 
nlrer  and  potaeaium,  the  two  piccea  being  connected  tcfiAit  by  a  van,  and.  lb* 
liquids  toocMng  each  other  by  a  poroua  partitian,  dwnicaJ  afflniriai  will  cuenlate 
tlmingh  the  metah,  wire,  and  liqnids,  and  »lTT!r  will  be  diaalTart  and  dtp— ited ;  bat 
if  we  inbatitate  piecea  of  iron  for  the  piaaea  of  ailiv,  Ibare  will  b*  no  airodalian  of 
afintiea  and  bo  depoaition. 

Uh.    With  Japaratt  Bwpotitinj  LifiaA   (Elg.  IT],  < 


rtg-  "■ 

phMB  of  eopper,  witli  aepante  pain  of  oof^r  wirei  C  B,  E  F,  G  H,  ixanoaed  in 
then,  and  with  end  pieoea  of  ooj^ier  B  and  I,  B  bwag  cennMlMl  with  »  pieoe  <J 
linn  J  imDMraed  in  dilate  aulphurio  acid,  and  I  coniacted  with  a  puee  of  copper  A 
iaaneood  in  a  atduticm  of  so^hate  of  oeppm',  the  twa  Ufoida  being  «ep««*ted  by  • 
poisua  diaphmgin  K,  chemical  afflnitiea  wUl  circulate  ia  oppodte  diraoltDB  throngh 
tke.whele  of  the  cireMit,  erary  alternate  piece  of  imnaned  nntal,  J,  1,6,  E,  andC, 
will  exsnaae  on*  hind  of  affinity  and  diaaolre,  and  evary  other  ■*''""*■■  piaoe,  A,  B, 
D,  F,  and  E,  will  eiNciae  an  <^poaile  kind  of  affinity,  and  lecevre  a  A^eait  of  eoppac 
If  in  either  of  the  finegoing  inataneea,  where  dapoaitiaiL  oaosB,  «e  ha— t  tha  c«h>> 
tinnity  of  the  ckcuit,  eithtf  by  aeparating  the  meUU  fron  eMh  other  at  Oieu  poink 
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of  contact,  lifdng  tlinii  out  of  thB  Equid,  or  hf  catting  tbrooEk  ths  otnmsctiiig 
wim,  no  deposition  mil  occur )  but  if  we  inuneme  the  free  ends  of  the  divided  iTir« 
in  a  Buitable  liquid,  inch  ai  a  aolution  of  sulphate  of  copper,  if  the  frtrn  sn  of 
G«pp«r,  deposition  wiH  ioimediatelf  rocommence  thronghont  the  circuit. 

'  28.  A  coniideMition  of  sndi  Ikcti  u  thefe,  leads  as  to  concLnde  tliat  the  pncesi 
^licb.  causes  every  olttunate  metal  in  a  series  to  combine  [with  mU*  and  disBolfei 
tod  erery  other  alternate  metsl  in  the  circuit  eiduc  to  combine  irith  bases,  or  receire 
a  deposit,  are  of  a  chemiMl  character,  and  drmlatt  in  opposite^direotioaB  throogh  the 
elrcuat,  and  has  led  to  the  application  of  die  tetin  "  current  sSnity,"  to  ixapMe  the 
depoaitiiig  fbroe,  when  viewed  oel;  in  a  rieiHital  tspeet. 

S9.  Two  or  HBf  other  sren  number  of  veeeels  cMitaining  comUnations  of  Uqoidi 
and  metals,  each  dinlar,  and  capable  of  geneiMing  current  sffinit;,  nay  he  so 
iplete  condocCing  circoit,  that  no  current^afBiutf  will  ciiedate  or 
deposition  oocui;  for  iostsnce, 
if  we  take  two  separats  vessels 
A  and  B  (PigDte  IB),  eaah  con- 
taining dilute  snlpburic  acid,  and 
a  separate  piece  of  zinc  Z,  and 
silver  (S),  and  connect  them  to- 
gether thus,  zinc,  sQver,  silver, 
rinc,  no  depositing  power  will 


tiie  fi«e  ends  of  tliair  copper 
wires  C  C  in  a  separata  seda- 
tion of  in}|diate  of  copper  D ; 
bat  if  &ej  are  connBOtad  thus, 
line,  rilver,  sine,  ailTer  (Fignie 
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itafllnit]i 
win  ciicolate,   and    deposition 

will)  proceed  in  the  separate 
liquid.  In  the  first  of  these 
esses  the  nffinities  set  in  motion 
by  the  metals  and  liquid  in  the 
vessel  A  are  opposite  in  direc- 
tion to  those  generated  Invessel 
B,  snd  the  two 


being  equal  in  power,  eiaotlj  neutralize  each  other,  praventing  the  uutrenlB 
»ad  their  efi^cts ;  but  in  the  second  cHie  the  direction  of  the  aiBnitisa  evtived  by  die 
rand  A  ooinddo  with  that  of  those  from  veserf  B,  the  cumots  crrenlate,  and  depea- 
tion  is  cflfected.  In  the  esse  of  sn  unequnl  portion  of  the  metals  of  a  seiiea  being  con- 
nected the  opposite  way,  those  which  are  wrongly  connected  will  nentzaBio  and  be 
neutrJized  by  an  equal  number  of  the  remainder,  protided  that  all  the  psars  of 
metsls  andt  ho  liquids  are  similar ;  for  instance,  if  three  out  of  twelve  are  wrongly 
connected,  they  win  neutralize  the  power  of  three  more,  snd  only  the  nmaiiring  six 
viU  act  in  the  desired  directioQ. 

30.  During  the  act  of  dcpoeidon,  a  ssK  is  generaUy  fonned  at  the  Kaolving 
tnrfue  by  the  union  of  the  mbtal  with  the  acid  elements  of  the  Hqoid,  wlmi  ia  dis* 
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wlvad  in  the  liquid ;  mt  tlie  Mine  time  tlie  wud,  wliich.  combinea  witlt  th«  dUsDlTing 
lurface,  ic  genenll;  «et  tree  at  tiie  reoeiYing  Eurtaoe  bj  tLe  depoeitioD  of  the  met*! ; 
for  ioitanoe— 

IsL  mih  Out  Mrtal  and  Om  Li^ii.— When  iron  coats  it«elf  vith  xaenaaj  b; 
nmple  immariion  in  t.  solution  of  nitrate  of  mercury,  nitrafa  of  iron  u  formed  by  tfce 
union  of  ths  iron  vitli  tlie  nitzic  acid  or  of  t^e  nitrate  of  mercury,  and  nitiio  acid  ii 
at  tbe  tame  time  let  fi«e  by  the  depoaition  of  the  mercury. 

2nd.  With  Ttre  Uetalt  and  Ont  Liquid.— Vbsa  copper  leceivei  a  depoait  of  copper 
by  immersion,  in  contact  with  a  piece  of  iron  in  a  solution  of  sulphate  of  copper, 
(Dlphate  of  iron  ia  formed  at  the  immeiaed  surface  of  iHa  iron,  by  the  nnion  of  the 
•nlphuric  acid,  or  the  gulpbote  copper  salt,  with  the  iron;  kt  the  laine  time  aulphuiio 
Boid  it  let  free  at  the  copper  surface  by  the  depoeition  of  the  copper. 

3rd.  With  One  Iftlal  and  Two  Lipadi. — When  copper  rsoeiTea  a  depoait  of  ooppo 
in  a  solution  of  aulphate  of  copper,  by  connection  irith  another  pieoe  of  copper  im- 
mersed in  dilate  aulphuiio  aeid,  the  two  liquids  touching  each  other  by  mean*  of  a 
potoua  partition  or  otberwise,  sulphate  of  copper  is  formed  at  the  lurfaoe  of  tbe  metal 
in  tbe  dilute  acid,  by  tJie  union  of  the  copper  with  the  aoid,  and,  at  the  sama  time, 
sulphuric  acid  ia  set  free  at  the  surface  of  the  other  piece  by  the  deposition  of  the 
copper. 

4tb.  Siivtr.—Whea  sXyet  or  any  other  metal  receires  a  coating  of  nlrerinasolDtion 
of  double  cyuiida  of  silTcr  and  potassium,  by  connection  with  a  piece  of  line  in  dilute 
sulphuric  aoid,  the  two  liquids  being  separatejl  by  a  porous  disphMigni,  sulphate  of 
aino  is  formed  at  tbe  surlkoe  of  tbe  zinc,  by  the  union  of  the  acid  and  cine,  and 
eyanogen  (a  substance  of  acid  character)  is  at  the  same  time  set  free  at  the  receiving 
surface,  by  the  depoution  of  the  silTer. 

Sth.  With  a  Sipttrtlt  SepoiiUng  Liquid,  connected  with  any  sooico  of  aoirent 
afSoity— fur  instance,  when  two  silver  plates,  immeised  in  a  solution  of  the  douUe 
cyanide  of  silrec  and  potassium,  are  conneoted  by  wires  with  a  piece  of  line,  and  * 
piece  of  copper  is  immersed  in  dilute  sulphuric  aoid  in  a  separate  Teasel ;  cyanide  of 
ulier  is  formed  at  the  surface  of  one  of  the  pieces  of  silver  by  the  unicn  of  tliat 
metal  with  the  cyanogen  of  the  liquid ;  and,  at  the  same  time,  either  cyanogen  or 
hydro-cyanio  acid  is  set  free  at  the  surface  of  the  other  piece  by  the  deposition  of 
the  bUtsi-. 

31.  Vrttpw  FioportioB  of  !*»•  AcU  ia  Ut*  Dcposltlitg  Liquid.— If  a 
K^ution  contain*  a  large  eicett  of  uncombined  acid,  metallic  deposition  will  not  alvays 
occur ;  for  instance,  if  two  pieces  of  lino  are  immersed  in  a  neutral  solution  of 
sulphate  of  linc,  and  connected  by  wires  with  soother  piece  of  zinc,  and  a  piece  of 
aJlver  it  immened  in  dilute  sulphuric  acid,  in  a  separate  Teasel,  one  piece  of  cino  wiU 
diascdTo  and  the  otiier  reoeive  a  deposit  of  metal ;  but  if  a  rather  large  quantity  of 
sulphuric  add  is  added  to  the  depositing  liquid,  no  dsposit  of  line  will  occur.  In  the 
same  manner,  if  to  connect  two  pieces  of  eilTer,  immersed  in  a  strong  solution  of 
cyanide  of  potassium,  with  tbe  zinc  and  silrer  in  dilute  sulphnrio  aoid,  as  just 
described,  one  of  the  pieces  of  silver  will  combine  with  the  cyanogen  of  the  cyaoida 
of  potaasiimi,  and  form  cyanide  of  ailTer,  which  will  combine  with  a  portion  of  ths 
remaining  cysnide  and  then  dissolre ;  but  the  other  piece  of  silver  will  not  receiTe  a 
deposit  of  silrer,  until  the  remaining  uncombined  cyanide  of  potassium  has  dcoreaecd 
to  a  certain  proportion  by  the  working  of  the  prooeas.  K,  on  the  other  hand,  a 
depositing   solution  conlsins  no  frtt  combining  substance,   deposition  will  either 
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proceed  tbtj  tUrwlj,  or  be  entiTely  itopped,  In  MiiMquenM  of  in  inaolable  (kit  being 
formed  upon  the  niTfioe  of  the  disuilTing  metal,  and  impeding  the  tction;  tot 
inituioe,  irhen  tvo  ailTec  platee,  immened  in  a  solntion  of  double  cyanide  of  nlTer 
and  potavinm,  an  connected  TiA  some  nnroe  of  depodtdngpoirer,  one  of  the  platee  viQ 
raceive  a  deposit  of  mlTer,  -whilst  the  other  will  gradoally  become  coTCred  with  a  white 
layer  of  inaoluble  cyanide  of  cilTer,  which  impedea  and  erentnaily  stops  depodlian. 
32.  NeoMBlt;  of  %  Propes  rsoposUon  of  Wittar.— If  a  deponling  nlution 
diluted  with  water  to  a  rery  luge  extant,  depodtion  will  progtOM  Tery  dowly,  but 
i^  on  the  other  hftnd,  it  oontaiiu  insufScient  water,  cryatdt  of  metallic  nltl  will 
>Ileot  upon  the  dicaolTing  metal  and  gradaally  itop  the  action ;  for  instance,  if  two 
[necea  of  oopper,  immerted  in  a  uituratsd  solution  of  lulphate  of  copper  eontaiaiDg 
tree  aoid  are  connected  with  a  piece  of  linc,  and  a  piece  of  lilTer  inuneraed  in  dilute 
•nlphurio  acid  in  a  separnte  Tessel,  one  piece  will  receivB  a  depout  of  copper,  whiitot 
the  other  wiH  slowly  diuolve  and  gradually  become  covered  with  Qrystals  of  sulphate 
of  oopper,  flnt  at  ita  lower  psit  and  then  at  the  edgea,  which  will  gradually  atop  the 

83.  iJ]  the  fbr^oing  ciiemical  fkots  prove  that  chemical  sfflnity  plays  a  very 
important  part  in  the  phenomena  of  eleetro-depoaitlon. 

S4.  BMtrleftl  Condltlwu  of  DopodtloB — ^Podtlwo  miA  Hoiattro 
Snbstanco*  N«o««mht — The  flnt  electzieal  condition  to  be  obsarred  is,  that  in 
every  cue  of  depoaition  the  liquid  contains  both  snbataneee  of  an  electro-positive  and 
of  an  electro-negative  character ;  melala  and  alkalies  are  electro-podtive,  and 
metalloids  (oxygen,  sniphnr,  chlorine,  iodino,  bnanine,  &c.)  and  acids  are  electro- 
n^ative ;  cyanogen  is  also  electro-active. 

1st  With  Oru  Milal  and  Out  Liquid, — In  the  first  instance,  if  we  inuuene  a  piece  of 
wpper  in  a  aolutioa  of  nitrate  of  mercury,  depoaition  oocurs,  mercury  being  deposited, 
but  if  we  immerae  it  in  dry  meteuiy,  there  is  no  deposition ;  in  the  fiirmer  case  the 
liquid  obtains  both  eleotro-podtiTe  mercury  and  negative  nitric  add,  hut  in  the 
Utter  ease  it  only  contain!  the  positive  mercury.  t  ~ 

2nd.  With  ZW#  Vifab  and  Ont  Liquid. — Immerse  sine  and  pUtinnm  in  mutual 
eontaet  in  a  solution  of  nitrate  of  meicary,  the  platinnm  reoeivee  a  deposit ;  but  if  we 
immerae  them  in  dry  mercnry,  it  reoeives  no  deposit 

Sid.  WM  Oni  Krtal  and  Tim  Uqnidi.—U  one  end  of  a  platinum  wire  is  immersed 
in  a  solution  of  cyanide  of  potsminm,  and  the  other  tod  in  a  solution  of  nitrate  of 
mercoiT,  the  two  liquids  teaching  each  other  by  a  porous  partition,  the  end  in  the 
mercuiia]  solution  will  receive  a  metallio  deposit ;  but  if  dry  mercnry  be  substitated 
Ibt  the  nitrate  solution,  no  deposition  will  occur. 

Ith.  Wil\  Tut  Mitab  and  Two  Liquidi.—U  we  immetM  zinc  in  dilute  solphniie 
acid,  and  platinum  in  a  aolation  of  nitrate  of  mercury,  the  metals  touching  each 
other,  and  the  liquids  separated  by  a  porous  partition,  the  platinnm  leoeive*  a  mer- 
curial depomt ;  bat  if  dry  mercury  is  anbatituted  fbr  the  nitrate  eolation,  it  receives 

6th.  Witk  a  Stparatt  Brporitinj  Liquid,— It  we  immerae  two  pletinam  wires  in  a 
solution  of  nitrate  of  mercury,  ind  connect  them  with  any  source  of  depodting 
power,  one  of  the  wires  will  receive  a  metallio  deposit ;  but  if  we  use  dry  mercury 
instead  of  the  nitrate  solution,  there  will  be  no  depodtr 

These  and  many  other  instances  prove  that  uuIms  the  depodting  liquid  oontidna 
both  eleetro-pontive  and  electro-negative  substances,  no  depoaition  ocours. 
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86.  JPiBfck  Poto»tty  of  tk«  M— olYiay  and  macriTtot  M»UU.— The 

Mcoad  daotrkal  eonditioii  t«  be  obaerred  upon  i^  that  in  erery  case  of  depotitiuntliert 
uiiwtoctduldiflbnDnkatwemtlLediuolviBg  And  receiTUigni«bdB,uidth*t  the  former 
i*  alw^i  ekobo^oaiti**,  the  Mlii  Ining  el»ctro-neg>tiTe,  lelatiTely  to  each  othei ; 
dM  diwalTUis  mettl,  oooiequHitlf,  hai  the  itroD^cat  ehotdcal  Ubsetioiis  for  tlie 
nlrrtm  'iMniHrn  or  Mid  alemaoti  of  the  Uqoid,  and  the  nceiring;  metal  has  th* 
KnnigaatelMtri<>alattnctiQB.£irtlie«IectT»-pQsitJT«or  metallic  elemenlsi  farinatame — 

iit.  yifAQiMifaWi  awrfOnaZtpnA— Ironin  a  lolutiop  of  BiJptiate  of  copper,  baiiig 
aleatTO-poaitiTa  to  tlu  oopper  of  the  aalt,  haa  a  atrtinger  electric  attracCioD  for  Qia  acid 
or  el*ctn>-iLegalive  elemeata  than  the  aopper,  aad  combiues  irith  them  in  aettiiig  the 
oopper  teae ;  but  ia  a  aolntion  of  au^ihate  of  lina,  iron  being  eleotio-DegaUTe  to  the 
■ineof  tts  aalc,  hasaweakerattncticnibrtiie  acid  Uian  the  zinc,  and  theiefoi«doe*  not 
G^nnUnB  Tith  or  Mt  the  linc  free. 

and.  Tico  MUait  tnd  Qui  Liquid. 

piec«  of  copper  in  a  solution  of  lul- 

plkateef  DOpper,  aad  cranect  them  by 

irirei  with  a  galTsnometer  (Fig,  30), 

the   Caspar  will  reaeite   a  ilopaei^ 

and  the  neadle*  N  of   the  inatrn- 

ment  vill  b«  itraii^y  daiaeUd  in 

looh  a  diivotioB  *a  to  indioata  that 

the  iron  i*  poaiti^  and  the  o»pper 

Degatira ;  but  if  a  piece  of  iron  and 

a  pieM  of  line  Be   iviDened  Id  l 

aolitliat  of   tulphate  af  lioc,   and 

coDMCted  Titk  HtB  inotnment,  bo  ^'^'  '"- 

depodt  wDl   take    place   up«a  cither  aet^  and   acaiedf  aay  de6e«tMii  af  the 

necdlea  will  be  produced. 

3id.  Ttli  Om  lUelai  and  Twe  LifuitU.—lt  one  piece  of  ca^erii  iatouwd  in,  dilute 
(olphHic  aaid,  and  aaother  la  a  ueutiai  aolntion  of  nilpkat«  «f  co^bt,  the  tiro  liquda 
touching  each  other  by  a  poroua  partllian,  and  the  pieoat  of  atfipsr  eonnectcd  bjr 
wirca  with  tba  galvaoouater,  dep««itian  vill  take  iJaoe  upon  the  piece  of  copper  in 
theuetldlio  aalacion,  and  the  i»ttum«ntTillindimte,by  tbedireetionof  thedeflectioii 
of  iti  needka,  that  the  diaitdviag  piece  of  metal  is  yodtiva,  and  the  receiTing  pieoe 
DegBtiTe ;  kit  if  we  aubatitutc  two  piacee  of  pUtiaun  Pa  Oa  pieeea  of  ooppei,  no 
deposition  of  copper  will  occur,  and  eearoely  any  difibranca  of  aleotrio  condition 
betweeB  the  two  pieoM  of  uetsl  will  be  indicated  by  tlie  galTanometer. 

4tL.  WM  IW  lleHU  and  Ttno  XifuidM.—Il  a  piece  of  zine  is  iaaerBcd  in  dilute 
■nipbiuio  aeid,  and  a  piece  of  copper  in  a  Bolatiott  of  sulphate  of  coppar,  the  two  lii^uids 
bting  oepaiatad  by  a  poitnu  partition,  and  the  metals  cotuectsd  with  the  galrmcaMter, 
depoaition  will  ti^e  place  freely  upon  the  copper,  and  the  needlea  of  the  iiutrimient 
will  U  powerAilly  deAeolad,  indicating,  by  the  auonnt  and  direction  af  Uieir  move- 
ment, the  lino  to  be  etmngly  positive  and  the  oopper  negative ;  but  if  a  piece  of  plati- 
mm  IB  snbUitnted  for  the  zinc,  there  will  be  no  daposltico,  and  fcarcelf  any  deflection 
of  the  needlet. 

fith.  WM  a  SfanU  Dtf»iiti»g  Liguii.—'il  we  imoMne  two  pieeei  of  iilver  in  a 
solution  of  the  double  cyanide  of  silver  and  potassiaia,  and  coBDset  them  with  any 
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•ousoe  tJ  dapititiiig  power,  Hd  inleiyoM  a  gslTaoMMtoc  in  tke  drtuU,  dE^odtiini 
of  xtrer  «3I  «Ma>r  >b^  *^  Msdlai  vilL  b»  iUo»^f  deflected  in  tudi  ■  diiaotiiM 
■■  to  iiiiTinatii  the  dawhug  fMM  aC  ulrar  ta  ba  poutir^  aaA  the  ncemag  puM 
atfttttm;  bat  jf  m  ilirftiit»  t«a  pia^of  Ikb  £ir  Iha  fiaoea  ^ mloer, ihei*  will 
ba  loaniif  inj  dBVoMtioii  of  ailTcr,  aad  ray  little  deflection  of  tlu  naedle^  Un 
MMwiiig  fiwm'biiagltM^mafftite.  Foom  Hkm  aadmanjatiuiaiiular  cmm,  ire 
BOnohidBttat  ia,vtatj<im»  vbaie  dapauticn  ao«un,-th«  diwolving  laetsl  ii  deotio- 
fllrili*ii.  anil  tka  KosiiBg natal  eleatM-lwgHtiTe,ralatiTeIf  ta  aaoh  odier,  and  tlut  tks 
l>rBBrtuB'fiieatt«sMt.ekotria  ittoaetJon  far  tka  segativa  eUmeats  of  tlu  li^wdjSiid 
tha  Utter  foitkabsMO  or  ■atallio  ^ImmeaL  In  kU  aleqbic  pbenanuna,  poeitiTe>iDl>- 
(t>ao«a  lefal  poativa  and  atteaot  nagatwa,  tai  neggtin  wTiittttcw  ajwl  nagrtiTa  and 

■■  CtoettUti<M*£XJMt»)-P*UiltiaBJf •ceaaUT.— Slia 

ia,  tbat  in  orerjaaae  af  dqoiitiaii,  dia  poaitiTe  and  ob^Uv* 
(arfmc«»,  or  metali,  aitenmtt  -witli  aacli  a&ei  in.  Om  caiQuit,  and  el«ctdo  !oicm  cinuiaU 
tbroogktiia  anovt ;  Ibr  iaatKua— 

lat.  Wm  Om  JCiMawl AwXtfMf.— Winn  a  piate  «{  md.  k  immaei.  in  a^oluticn 
of  Mlphi**  id  m^per,  ianaBOtafala  ainnto  deelzio  eimcnti  arc  geaecateid  upon  tha 
liiiiiin  iif  lliii  imil»l.  anil  iiiimliilii  In  ii  iiiiij  ■iliiiilii  4BfOi  vithitttka  oppoaad nulua 
af  du  fi^aidr  aUla  "tiw  pOBlIva  elaetzieiij  r**^'"E  ""^  "^  inauauraiJs  point)  of  tbe 
iion  Into  tlw  aolntiaa  cauaea  it  to  d)an)lve--paas  thieugh  the  aolutign,  ra-^iiter  tke 
ma  at  iaumceKaUa  otter  poinU,  Mid  depiMit  tbe  oopper ;  bvt  when  a  piece  of  gold 
ii  innwned  in  thia  aAatkm,  there  tie  no  cairenta  of  eleotiicitj  feaenited,  and  the 
gold  ia  ntilfcat  diaaohad  nor  doea  it  nceive  a  dtpoait. 

bid.  Ifitk  Tim  Mntal»  and  Oh  ^wA— When  a  piaoe  of  sine  and  a  piece  of  lilvei 
•rainmeHedinaiAMloeataot  in  ssotittion  ofrntnttaof  ulTet:,thaxinc  disaolTet  and 
the  bItbt  raeri^ai  a  dapodt,  and  an  tlaeCna  Gunant  ia  darelt^ed  whidi  orculatet 
thnra^  fcawatall  and  %md^  u«l  may  ba  jgndond  Airtiiei  eirident  bj  canneatin(  ths 
metal*  with  a  galranomet^r  (Fig.  20) ;  tbe  linc  ia  poutive  and  tbe  adver  n^atire. 

Sid.  FitAOwV^talaniZlaiiUfHtfL— Whantvopiecsaof  oap^er  an  inmetMd, 
gno  in  ditate  nlphuria  aoid,  and  tJM  otlMi  in  a  aalotion  of  iolpbato  of  oopper,  tba 
two  liy ida  tpoiili^  eaahoflig  Ihioilgh  a  poraua  diaphiagni,  and  the  pieoaa  of  compel 
connected  with  a  galvanometer,  an  daattac  «wnnt  ciccobtea  thuanBh  tbaciioKit,  tlie 
fiaee  of  eopper  in  tha  aald  ii  poaUra  aid  diMetfaa,  and  tha  piesa  ia  tlM  metallic 
adution  ia  na^lin  and  noainn  a  dqwnt. 

IA.  KO.nra.lMMvaaifTW^.^TMili.— TlieBapieceafEinciiiBaienad.ia  dilute 
nlpluriancUy  andapianafaiLrarinaBatutidaof  deulde<7aaid«of  ailrarandpotaa- 
iiian,  and  tte  tvo  an  coanaowd  with  a  gahMumeiei,  tha  two  liquida  tounbing  each 
otbcrbfapoiampaetitieBiabotrioityaiinilateathiough  theclntiit,the  lino i*  poaitiTe 
and  dtaadrca,  and  fta  ailvm  ia  negatiTa  uid  i«euTBa  a  dayoait. 

AIl  Wiiit  a  SipanU  D^mHiag  i^'il— When  tvo  pi4eea  of  antimonf  iomeiMd 
utlw  wdjaMytUondeofairtinifij,  BM eonnactad  with  aaf  aonioe  of  alsotrioily,  aw 
piaoe  boaoma*  pawtan  and  diwdTea,  and  -the  other  negative  and  rsoairoa  a  dapoait, 
ud  an  (faekio  aDnaat  aireulatea  tiirongh  the  dranit,  aa  ma;  eaaily  be  piored  hj 
^  giUna<Bialca^  aa  in  -As  lonigoiiig  inalaooei. 

6tk,  Witk  a  Stritt  rf  HipaMaff  Uf^idi. — If  a  aeriea  of  depoailing  veaaela  (Figa. 
15  isd  IT),  aoataintag  a«la&iu  of  aa^ibata  of  ooppv,  and  pieces  of  ot^par,  ace 
iMBactadbjtbeir  axtaamapMoea  w^  aaheet  of  line,  andaahset  ofcopper  inuDeraed 


33  KFFSCTB  OF  SLBCTBO-DKOOMPOSinOIt  OF  UOOTDS. 

in  ft  Mlntion  of  inlpbkta  of  ooppsr,  emj  ■Itanute  pieoa  of  netel  in  tiu  leriea  will  ba 
«l«cto>-pantiTe  tnd  diMolva,  ind  ereiy  other  iltenuito  piece  elMbo-nagitiTs  and  neem 
B  depout,  and  a  current  of  alectridty  will  (drcnlate  tLroagh  tha  whola  wiiH. 

3T.  KUatrioal  OondooUng  Clronlt  Wmvimzt.— In  eTSTfOMa  wbttr*  dapoti- 
tion  il  prooaediog,  the  whole  of  the  dicnit  j»  capable  of  conducting  Toltais  slaotiicdt; ; 
■nd  tliii  i«  one  important  condition  of  the  ntnlt,  forif  inanjr  (QohoaieTaintMpoaean 
imperfect  electric  oondootor  in  the  eiicnit,  inch  t*  ■  long  aaa  wiie,  or  a  iluirt  oolimm 
of  water,  tiie  prooeiB  will  be  greatlr  impeded,  and  if  we  intarpoae  a  nMl-oondnetDC  of 
decbidtf ,  inch  M  a  rod  of  glan  or  of  pitta-pereha,  or  allow  the  leut  flkn  of  ui  to 
break  the  continuity  of  Ihe  circuit,  depotition  will  be  completely  arrested. 

38.  Bwetrlc  Ooadootlwlty. — The  followiag  ie  the  general  order  of  the  con- 
dootiTity  of  metali  and  alloyg  tar  Toltaic  electricitf  at  W  Fah.,  beginning  with  thoaa 
wliioh  condncl  most  freely,  tie.,  lilTer,  ooppar,  gold,  cadminm,  lino,  biMi,  tin,  palla- 
dium, iron,  (ted,  lead,  plalinnm,  german  (Uver,  antimony,  neronry,  tnimnth,  potaa- 
dum.    ^10  order  i*  lomewhat  different  at  other  tempervtnrea. 

39.  IHiwctlon  of  Ui*  El*otila  Ouna&ta.~Ia  erety  cate  wltere  a  current  of 
eleottidty  ia  dereloped  by  the  mutual  contact  of  liqnidi  and  metala,  or  where  it  merely 
paaaei  tluough  them,  u  in  a  a^parate  depoaiting  reeee],  the  current  otpaiitiM  elaetrieity 
inTariably  paiaea  bom  the  podtiTe  or  diaaolTing  metal,  tkrough  tAa  Ugmd,  to  the  negatlTe 
orreeaiTingoiie-,  and  the  negative  electricity  paaiea  dmilariy  in  the  opponte  direodoti. 
When  we  apeak  of  "  lit  eurrvu,"  without  ilating  which  i«  meant,— the  podtiTe  or 
negatlTe  electridCy,— it  ia  alwaye  intended,  for  the  lake  of  aimplicity  of  ezpre«ian, 
to  indicate  the  pMcCtne  electricity ;  when  we  apeak  of  the  poaitin  mttalot  plate,  the 
metal  iriiich  la  podtiTe  and  diiaolTee  U  meant ;  but  when  the  poaitiTe  peli  ii  mentioned, 
the  metal  from  which  the  poaitiTO  electricity  ptooeedi  out  of  the  arrangement  or 
apperatua  into  the  wirea,  and  which  ii  iuTaiiably  the  DegatiTe  or  reoeiTiilg  metal,  ia 
intended ;  for  inatance,  if  a  piece  of  rinc  and  a  piece  of  ailTer  or  copper  are  immersed 
in  dilute  aolphiuic  acid,  the  eIdc  ii  the  nfaiirtpBU  and  ibe  peiilii*  plaU,  whUottha 
oopper  or  tilTer  ia  the  potitivi  poU  and  the  tugaiirt  pisli. 

iO.  In  a  aeparate  depositing  Teasel  it  is  the  diHolTing  metal  which  ia  called  the 
poaitiTe  plate,  became  it  corresponde  to  Ihe  lino  or  dissolTing  plate  of  the  battery, 
wMe  the  reoeiTing  metal  la  called  the  aegatite  plate ;  the  t«im  pole  ia  also  iOBMtiines 
applied  to  those  plates,  bnt  in  an  irregnlar  maimer. 

II.  Kleotsical  Itaeo^viMltloa  «f  U^nUa, — Inallcaaesofeleotro-d^asition, 
the  elemcnta  of  the  liquids  aie  split  anndec  by  electric  action  at  the  (orfhoss  of  the 
metali ;  the  dscbo-negatiTe  elements,  luch  as  metalloids  and  atuda,  cither  oomUns 
with,  or  are  set  &«e  at  the  surface  of  the  dissolTing  or  podtiTe  metal,  and  the  electro- 
podtiTe  elements,  aoch  as  metala  and  alkalies,  either  combine  with,  or  are  set  free  or 
depodted,  at  the  tur&M  of  the  receiTing  or  DegatiTe  metal ;  for  inatance,  if  a  piece  of 
ailTer  and  a  piece  of  oopper  are  immersed  in  a  solution  of  sulphate  of  copper,  and  a  piece 
of  Eine  and  a  piece  of  platinum  inunenad  in  dilate  sulphuric  acid,  the  dlTer  connected 
with  tlie  line  by  one  wire,  and  the  copper  with  the  platinum  by  another  wli«,  the 
ntjatitt  elementa  of  the  liquid,  namely,  the  lulphntic  add  of  the  fulphata  of  oopper 
solution,  will  be  split  from  its  associated  oopper,  and  will  Mmfim  witii  the  podUr*  metal, 
the  copper,  cauiiug  it  todiisalTe  in  the  liquid;  while  the  posifJM  element  of  the  liquid, 
namely,  the  oopper  of  the  salt,  will  be  depodted  at  the  surface  of  the  n^ative  m 
recdring  metal,  the  sJrer,  but  will  »at  cenMu  with  it ;  bnt  If  we  nbstitute  a  piece 
ot  platinum  for  tlie  piece  of  oopper,  and  mercury  fiir  the  dlTm  (Tig.  IS),  tiie  effect* 
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win  be  nraned,  tbe  add  <a  negatiTa  ilaawnt  will  oollwA  uvond  ^e  pcdtiTB  plMinnm, 
but  will  wfoMiMMwidv  it,  irtdUt  th«  podtivA  «leinant  of  the  liquid,  the  ooppei,  will 
be  depodted  ud  amMw  widi  the  negtUn  nmnof.  Fiued  wit*  yidd  the  ai 
inlatanMi  by  etoctrio  deiWBpodtim  m  the  MB*  ult*  yield  diNolved  in  wat«i. 

42.  XlMtilMl  T«nu  Ik  DcyMitleB.— For  the  mora  olear  remembniiM  of 
tb*  diffinrcDt  p«rta  of  the  dnmit  mod  of  tbe  diraction  of  the  alectrio  forcei,  and  for  the 
b«ttar  nndentanding  of  the  action  of  ths  ooiTGnti,  Fandty  fau  propoied  the  following 
tanni,  which  bare  coma  into  genenl  nee : — Tha  liquid  undergoing  decompoiition  he 
tema  an  " tItelrolifU,"  bom  two  Greek  vorda,  "electron,"  neining  "electric,"  and 
"luo,"  to  "let  free;"  the  aot  cf  electric  deoompoaition  he  tanna  '^ tUtfnUytit i' 
'"**■"■'*  or  other  anrfwea  at  which  the  electric  fiitaea  enter  and  Iutb  a  liquid  ha  ta 
"<<M(raite,"  from  twAOreekwoida,  "aleobon"  and  "odoa,"  meuung  ■  "way;"  the 
poaitiTa  elaebode,OTth>tpiHnt  at  which  the  poaitiTe  electricity  enteraaliquidjiatenned 
"m—dt,"  fMn  two  QreA  worda,  "ana,"  meaning  "opwarda,"  and  "odea,"  a  "m 
—the  way  in  which  the  «nn  riwa  -,  and  the  negative  electrode,  or  that  hy  which  the 
poutiTe  electricity  learaa  a  liquid,  iatenaed  "cnrAaA,"  btta  two  Greek  wiwda,  "catn," 
meuiiitg  "  downwards,"  sad  "  odoB,"  a  "way," — the  way  in  which  the  aun  acta;  theda- 
menta  of  the  liquid  aet  free  by  electrolyaia  he  tarma  "  torn,"  from  a  Greek  w<ad  meaning 
■' going/'  thoaa  which  combine  with,  oratetetf^  at  the  anode,  are  termed  "mnoat/' 
and  thoae  which  combine  with,  or  are  aet  tree  at  the  cathode^  are  termed  "  ettimi." 

43.  *■*'"—  «nd  Ortlwu. — Under  the  head  of  Aniona  may  be  clasaed — oxygen, 
floorine,  chlorine,  bronuna,  iodine,  and  cyanogen,  probably  alto  «alphoayancgen,alaothe 
yaiiona  mineral  acida.  CatioQa  include — hydrogen  (and  ammonium),  the  alkali  metala, 
magoeaiam,  manganeac,  araenie,  antimony,  hiamuth,  line,  cadminm,tin,  lead, iron,  cobalt, 
nickel,  copper,  meronry,  BilTer,  gold,  platinant,  palladium,  and  the  aaliOable  baaci. 

44.  XlMtto-obMHlckl  Soala. — The  -nrioua  elementary  aubatancet  haTO  been 
BTranged  by  Beraeliui  according  to  their  relative  degreea  of  poiitiTe  and  negative 
daotro-ehemioal  character,  in  a  table  or  scale  like  the  accompanying  one,  commencing 
with  thoaa  tubetance*  potaeasing  the  atrongeat  electro-poaitire  proptrtiei,  and  ending 

of  the  atrongeat  eleotro-negatiTe  propertiea : — 
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Ft  vin  W«bMTv«4th«iCke  dMifantiMKMtod  in  the  atwre  teblahutiiuuu  goU  mud 
j-droeau  !>, !>  ■  p«mtnmau«,  m  BrtntntT-onsi  lueM  to  «swt  M^a  mmioh; 
MMdlKliiig  th«  geaenl  'eleobo-dimiiciil  otaMiMCF  tf  tin  >iAatau>Ba,-biit  not  nallj 
eiuting 'in nature;  lot  btatvioe,  lalpknr  >ad  otikriiN^  two  of  tha  moat  nagatiTe  of 
Bubsttnoes.muatbanvreduporitiivtewAklinitBaBy'gcB;-*  still  BMe-atgBtive  sab* 
st«ai»  iHieii  -ooBibiDed  -with  that  elBmeiit,  m  hTpoMtlphuroos  oi  iiTpodtlaMaakeid, 
but  nefatJTa  in  relatian  t«  armnie,  hTdragien,  Eino,  potuiimn,  irlicai  aooMaei 
vHh  thow  dwnenti,  in  theTBrioin  nstdHo  aol^odM  sq4  «UftridM;  in  ttt>t,  each 
Bobatmce  thnraghoat  tk*  aoale  mtj  b»  vtoired  aa  Mb  poritiTs  and  nagatave,— 
poaitire  In  relation  to  thoae  below  it;  and  negatire  in  relation  to  'ttiMe  aboru  it;  thoM 
of  tlia  upper  end  brii^atronglf  jraeiti're  and  fbeUy  negative,  and  liioae  of  ttelairer 
end  atrongly  negatiTe  and  ireaUy  poritrre.  It  haa  been  objected  tliat  antphwr  and 
nitrogen  ooonpy  apoeition  toonear-Oe-negstlTeend  of  the  aoale,  tJiey  being  g  iMually 
leai  negatiTe  than  chlorine  and  Doorine ;  also  that  bjdrogen  ahonld  be  plaMd  Uglier 
p  in  the  poaitire  diytaion. 
tB,  A  coniideration  of  all  tile  bregohig  fhota  leada  ne  to  condnde,  tliat  tmn 
electricity  aets  atBoet  iniparbmt  part  in  all  the  pfaenomena  of  electro'^lepotltiDn. 

46.  Tn«nnlc  Oonditteas.^UDder  tfaia  head  contparatirely  little  can  be  aaid, 
Hanae  it  ia  that  portion  of  tbe  Bubjeet  wbich  hae  been  the  least  in*««tJgAed ;  hvt  it 
ia  bighly  probable' that,  aa  heat  in  generally  erldfed  by  the  ebemiod  ooobinalioB 
of  metale  irith  metallnida  at  wiQi  aoidr ,  Ibeie  eziat  thennc  ai  well  aa  «Iea(rio  ani 
dtMtmoal  condftiona  ofdepeaition.  In  aacciea  ef  experinMiMa  irithtire  jtetea  of  ■ 
mony  innneraed  In  a  ocmductii^  liquid,  the  two  platea  being  naiDtainad  at  dUbi 
temperatnree,  and  nnmeroiu  liqnida  being  tried,  a  weak  onrrmt  of  ateetrieity  w» 
developed,  whidi  passed  from  the  hot  metal  tbrongh  the  liqoM  tn  tba  sold  oae, 
hot  metal  tfaos  being  poaitive:  in  all  cesM  exoeptvith  ^nida  uuuW>ing  ano 
id  nitric  acid. 

[7.  btAMMM  Of  TMttpewtnn  ma  the  D«p0lMBg'U«nM.— The  abca^ 
of  affinity  between  the  different  dements  of  a  liquid  midetgmi^  declrolyaia,  Tariec 
with  the  temperature  of  the  liquid ;  being  slmoat  invarmbly  dtminishecl  by  alavalian  of 
tamperatui«.  Siae  of  temperature  increaaea  the  electric  conduclibility  of  an  electrolytf . 
decreaaea  that  of  the  metal  pistes  immened  in  it ;  but  the  decrewe  of  oondncti- 
Inlity  of  the  latter  is  email  in  pmporticn,  at  moderate  deTations  of  temperatom,  oompirari 
irith  the  inoreaae  of  the  former;  eonaequently  the  general  effect  of  heating  a  depoeildiig 
liquid  ia  to  inereiue  the  rapidity  of  depoeition. 

4S.  We  hare  repeatedly  obaerred,  that  with  aome  aolutione  used  at  a  bighterapen- 

ire  fbr  depositing,  if  the  cathode  was  immersed  ia  the  liquid  at  the  ordinary  ctn 

pherio  temperatare,  Mid  the  Uquid  then  heated  (o  the  desired  point,  no  coBdMtion  or 

depositian  took  plane ;  nor  did  it  occur  if  the  reoeirlng  metal  was  tahen  cut,  washed 

old  water,  and  re-inmeraed ;  but  if  the  temperature  of  the  liquid  waa  first  raised, 

and  then  the  cold  cathode  suddenly  immersed,  depaeition  took  place  fjreely,  and  the 

liquid  might  be  oooled  down  many  degrees  without  stopping  the  action.    &t-«aating 

iron  with  tin  in  some  solutiona,  if  the  iron  was  immersed  bcfbre  heating  the  liquid, 

10  deposition  took  place  even  at  150°  Fah. ;  but  if  the  liquid  wu  first  bested,  depod- 

ion  occurred  below  11X1°  Pah. 

1        49.  InflnMive  of  Ught  upon  ItapoaUion. — Light  appears  to  eiercia*  mneb 

j   less  influence  upon  eleotro-depoutian  than  beat;  in  aome  eases,  bowever,  where  the 

\   elements  of  a  d^HMi'Jng  liquid  are  held  together  by  nnetable  afflnitiea,  itdecomposee 
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1b»li(aid  and  nmden  it  foM  fat  depMition;  fer  iaattsM,  atrtnttapfctmaJ  b^  dtt- 
■oMig  irjtomii^kite  of  direr  in  a  •(dntion  <rf  byposalpbito  of  soda,  Iiu  ■  tandanoj-  to 
b«  decBM^Bana  is  tiofWAj. 

tlt.-^t9fmaiBia  ml  M>oh«»Jo«l  eeMdttl«Q>< — The  Tuiooi  pbnomeiu  oocot- 
inf  in  ■  li^iid  nndergoing  dsotnljiii,  nuf  be  newed,  in  a  meduuiioal  or  dynamic 
aapMt,  u  B  kiIm  of  minate  aiOYementa  (ftttracticau  and  repalMona)  -ownming  between 
tha  Taiioni 'putiolw  of  matter  oompouog  Hm  oppond  nur&oeB  of  >  the  llfuidi  and  of 
Ab  isetal*  imnuiMd  in  thm ;  for  imtanoe,  if  we  immane  a  pieee  of  lino  id  a  aolstion 
*rf  aw^hate  of  oepper  land  ocminet  it  with  mdm  mersoiy  in  tha  aaiiM  liquid,  bj  a 
[dalaBiia  win,  proteeted  from  the  aojation  by  a  tube  of  ^aaa  or  gstta-penilu,  the 
ftttHiiita  cenpoiing  Oe  inrbce  of  the  aine,  being  all  eleotro^podtiT^  vill  tend  to 
T«^laaeh  rther,  and  theyartideaoftln  liquid  sorfkoa  in  oeotMt  with  it,  being  nodcied 
ahotto-aegatiTB,  win  aho  tend  to  lepal  eaeh  oIliaT,  whilat  the  fiaitioles  of  aoid  near, 
htiag  alMtro-iMga^ve,  wiH  aMiaat  tiie  partidM  «f  cine,  wbioh  are  eleabivpositiTe,  and 
(he  two  -will  eomUBa  together  and  farm  a  aalt ;  at  the  aama  ttme,  the  particle*  of  the 
Uqiudatufboefnooataotwilfc  AemenoiT,  being  made  eleetro-positive,  will  tend  to  repel 
omIi  oAer ;  while  the  partielea  of  the  oppoaed  menory  anrfaoe,  being  rendered  eleotro- 
uugrti'Tei  will  alto  toad  ta  i«pel  each  other,  whilat  the  partiolee  of  the  meroory,  being 
elaobo-'neBatiTe,  and  the  contjgnona  pattiolea  of  copper  in  the  Uqnid  being  dectn- 
potdtiTe,  (he  two  will  oombrne  together  and  brnt  an  alloy.  ^Hte  deposition  of  copper 
Dpan  the  wm  in  thit  eaae  nniat  be  wholly  diiregarded,  beoanae  it  U  quite  a  separate  and 
4xattnct  phcnKHnenon. 

To  pnt  thii  in  a  oletrer  fbrm,  mppoae  (Fig.  21)  the  Tertioal  row  of  particlee 
On,  Cq,  On,  Cu,  t«  repreeent  tbe 
oopper  anode  of  a  anlphata  of 
eoipper  depositing  liqnid,  and  the 
TOV  of  particlee  Eg,  Hg,  Hg,  Hg, 
the  mamiry  eathode,  Pt,  P^ 
bring  the  oonneotingwiraa  front 
the  battery,  and  the  donblsTow 
mpnaiiiitiiil!,  the  partielea  of  acid 
80*,  and  oopper  Cu,  oompoeing 
the  jntenaning  liipid  ;  tbe  par- 
tidea  of  the  anode  enrftee,  being 
tH  decbo-poeitiTe,  tend  to  repel 
each  ether ;  and  the  oontignona 
patficlaa  of  On  and   BOi,  being  Pj^  j, 

aD  nagatiTe,  alao  tend  te  repel 

aadi  Dtlw,  whilBt  -fte  partiobe  of  Ae  oopper  anode,  being  podtiTe,  attoaat  the  r.eareat 
partis  •  of  n^atire  add,  and  otnabiDe  wiA  them  and  form  a  aalt;  at  the  same  tiTce, 
die  'pBltioIe*  of  (Tn  and  BO*  newaat  the  neroory,  b«ng  all  poaitiva,  tend  to  repi't  each 
other,  whilat  the  eoidigiioBa  partaolea  of  mercnry  being  negatiTe,  end  the  eopper  in  the 
Kqnid  being  poaitiTe,  attract  nd  oMnbine  vitii  each  other  and  form  an  alloy.  By  this 
ooBtbbiaticn  of  aimnltaneoae  tao'rentenia,  tiie  oopper  anode  diaaolTea,  and  tbe  mercury 
[or  any  other  eondoeting  aabttanoe  which  fbrmi  tbe  oithode}  reoeitee  a  dppoiit,  and 
tbepartkjeeof  eopper  of  the  liquid  are  gradually  removed  and  replaced  by  thoaefroni 


the  anode. 

SI.  Tkeae  attraotiom  ai 


repnbionB  ISlb  oTdkary  (^emioal  actfama,  are  all  Euppoaed 
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diitaocM,  Bt  tlia  mutoally  oppowdaurboMof  tb»liqiud«aiti 
moteU,  Kud  not  to  szteud  into  their  nuura,  ozoept  lO  fax  u  tbey  an  mixtd  vitli  umi 
otlior  liT  capilluy  atLraotioii  or  ordinary  tTT*^htFii^Til  mottoOt  and  can  tlunCbn  onl  j  taka 
place  wlkBTs  oub  or  both  of  th«  aubatanoM  are  in  a  liquid  atate ;  if  it  war*  aOarwim, 
the  comtnnatioiii  and  deoompoaitiou  of  t^a  wbole  miMw    would  piobably  oconi 

63.  In  irdditiini  tv  thoae  minnte  and  innaible  moTamenta  of  the  partaolea,  theM  tn 
othar  and  •omedmoa  Tiaible  moTonteDl*  prDdnoed  bj  capillaiy  attraction  and  bj  di2br- 
OuM  ofapeoifie  gravitjin  tha  liqnida  ;  for  inatanee,  tha  lalt  formed  at  the  anode,  ifitia 
aolable  in  the  liquid,  ia  dijeolred  and  gradually  diSnaed  throng  it  by  capillary  atbaotion 
or  adbeaioD,  whilat  froin  its  gieat«r  ipecifio  gravity  tlum  the  remainder  of  the  liquid 
when  diKoIved,  it  tendi  to  (ink  towarda  the  bottom ;  at  the  aame  time,  the  aoid  aat  free 
at  tha  cathode  ii  likewiae  gradually  diffused  through  the  liquid  by  aimilar  m«ani,  and 
&om  ita  leas  speoifio  graTity  lands  to  rise  to  the  snrfaoa.  Thaae  morements  ara  of 
gcnend  oacnrrence  during  depoaition,  and  in  lome  solution^  eapaeially  if  they  are  Tety 
dense  and  posseaa  a  coloor,  are  plainly  Tiaible  to  tlie  nnaadsted  eye ;  and  their  oooor- 
rence  explains  why  tha  snbatanoes  sat  free  by  deposition  are  not  instantaneonaly 
tranafarred  &om  one  eleetrode  to  the  other,  but  occupy,  capeeially  in  dense  liquids 
and  aleobodea  far  asunder,  a  considerable  period  of  time  in  their  tranafatcnca ;  it 
also  ezplaina  why,  if  depoaiting  solutions  are  not  oocasionslly  stirred,  their  uf^wr 
portion*  become  eihanited  of  metal,  whilst  their  lower  parts  beoome  defloient  of 
acid.  Motion  of  the  cathode  ia  generally  considered  necessary  to  make  the  deposited 
metal  harder. 

53.  TMlUanof  tliaElvetiodas.— The  position  of  the  eleotiodes  has  a  oonsidei- 
able  influence  upon  the  phenomena  of  electro-depoaitioii.  f  or  instance—lst,  If  the  two 
deetrodea  in  a  depoaiting  liquid  are  hohiontal,  with  the  anode  aboTe  and  the  cathode 
below,  the  salt  formed  at  the  anode  will,  fay  Tirtae  of  its  greater  speatOo  gravity,  tink 
in  the  liquid,  whilst  the  acid  set  free  at  the  cathode  wiil,  by  its  less  ipeclflc  gravity, 
rise  upvsrds,  and  thus  the  anode  will  be  oonatantly  aupplied  with  fresh  nnoomfained 
aoid,  the  caQiode  will  reoeive  a  constant  supply  of  metsUio  salt,  and  deposition  will 
continue  without  interruption.  2nd,  If  the  two  electrodes  are  vertical  in  the  liquid, 
aimilar  diffbrances  of  speoiflc  gravity  will  cause  the  lower  part  of  the  liquid  to  beoome 
aaturatsd  with  metallio  salt,  and  its  upper  part  to  consist  of  tne  aoid  mixed  with  the 
water ;  in  oonseqiieiuie  of  this,  the  current  of  eleetricity  will  almost  wholly  paaa  tnm 
the  upper  part  of  the  anode  diagonally  downwards,  through  the  liquid  to  the  lower 
part  of  th'e  cathode,  and  thus  the  upper  part  of  the  anode  will  dissolve  rapidly,  whilst 
its  lower  part  will  dissolve  but  alowly,  and  the  cathode  will  r«oeive  a  npid  deposit  at 
il«  lower  part  and  but  very  little  at  ita  upper  part.  Id  this  poaition,  vertical  linea,  and 
even  deep  groaTei,areBDmelime«pK>ducedin  the  depodt  (especially  if  the  position  of  th« 
cathode  ia  slightly  overhanging),  fay  the  ascent  of  streams  of  the  lighter  aoid  liquid 
from  which  the  metal  has  been  exhausted  by  deposition ;  if  the  solution  ia  needy 
a  BBturated  one,  and  has  been  fretJy  worked  without  etirring  or  dieturbance  for  some 
time,  crystals  of  the  metallio  salt  are  opt  to  form  all  over  the  lower  part  of  the  anode, 
which  will  be  disaolved  very  rapidly  at  the  surface  of  the  liquid,  and  appear  as  if  cut 
by  a  knife ;  in  addition  to  these  effects,  if  the  solution  ia  a  very  deep  oDe,  with 
much  free  acid,  two  independent  ourrents  of  eleotricity  will  be  developed,  one  in  each 
electrode,  by  the  unequal  action  of  the  two  different  strata  of  liquid  upon  their  upper 
I   and  lower  parts.    An  instance  of  this  ^riU  be  found  in  "One  Metal  in  Tiro  Liquids"  (0), 


■UTHBHATICAL  COMDITIOyB  OT  DZPOBITION. 


87 


ittirlueb  Qate  cmranta  Ibbtb  thBm  M  thoii  upper  puts,  pus  down  tluoagh  tlie  liquid, 
«ad  n-mter  them  at  llisir  lower  extremitiH. 

M.  r<n^oftb«Klaett«d*a,— If  either  of  the  deotrodetheof  utimgnUifonii, 
or  km  miaqiul  projectioiu  or  hoUowi,  the  uiode  will  disiolTs  newt  freely,  ud  the 

r«eeiTe  the  greBteit  depoeit  of  mebd  at  thou  parta  at  which  thej  are  nea 
nch  other,  and  leait  ia  the  hollows  and  moro  distant  parts.  If  the  surface  of  the 
cathode  be  mugh,  it  greatly  intieasss  the  tendency  of  the  deposit  to  become  crystalline. 
Ltlokl  OoatUioam,~B'Jhtiti  Chtmitai  AetiaH. — In  the  cotobination 
of  dilEbrant  elementary  and  compound  sabsUn<:e*  with  each  other,  by  ordinary  chere ' 
•fflnity,  it  hu  been  obsurred,  and  aoourataly  prored  by  inalyrii,  ^st  their  combinations 
mnriably  take  place  in  certain  definite  proporUons,  or  in  rery  simple  mnltiplM  of 
then  proportions  j  and  sa  inflie  fiTstofthete  cases  it  is  inferred  that  their  oombtnatiana 
with  e«eh  other  occur,  one  atom  with  one  abrm,  the  nomben  which  repreaent  Ihoee 
nmple  proportioni  repreeeut  alio  the  ralatiTO  weights  of  thoee  atoms  to  each  other. 
As  fbllowing  table  contains  the  names,  symbols,  and  atomic  weights  of  neuty  all  the 


Atomic 


Ku». 

Symbol 

Alomlo 
WtifkC 

Maw.    SjmboL 

Atomic 
wriBht. 

Hidrocn.    .H 

CDtalt    ...  Co 

.     W'd 

BDTlUnm 

..     4-T 

Mioba  .    . 

Ml 

.   we 

CkcboB  . 

C«pp«.    . 

Cii 

LI 

Phoiphotu. 

,     M-O 

Oijfcn 

ZiBO  .      .      . 

.     8S-8 

Bona   . 

CliloTtni    . 

.   ss-i 

Msia-lum 

Ht 

x 

.   u-1 

.     89  J 

Hltiogm    . 

fclpfcor 

...    18-C- 

Ho 

'.  »fl 

..    «■« 

La 

_  aw 

cmaiii     . 

C« 

BUltium 

Si 

...    ill 

DU)-«iua 

..  wo 

ElrcoaimD 

Zr 

...    Ml 

Bodlaa. 

K. 

..    tt'O 

lUuiuii 

...    M-0 

PiJlkiUam. 

Cbnoiim 

...    «-I 

Cd 

..    M* 

XlCUH 

lln 

Tin  .    .    . 

..    M-0 

Inn.    . 

F« 

...    M-0 

Thorium   . 

Th 

..   so-fi 

H.  As  there  are  a  number  of  oompoimd  auiistancea  osed  in  elactro-depoiition,  snoh 
M  snlpliuna  acid,  cyanide  of  potaasiuD,  &c.,  and  it  will  be  tuefbl  to  the  praotioal 
iter  to  know  thair  combining  proportions  in  making  the  difletent  salts,  usad  in 
theirt,  we  hare  selected  Uioae  which  are  likely  to  be  required,  andgiTe  thrarnamaa, 
■ynbola,  and  atomic  weights  or  oombining  proportioiis : — 


Tsler,  HO; 

Comnian  OQ  of  Vitriol,  speeifio  grsTity, 

1-B48  ;  S0>,  HO  ;  49-. 
Strcngsat  Hydnwhlorio  Acid,  ip.  gr.  1-21; 

HC1,6H0;  OO'fi  (i.«.,  80  and  fi'tanths). 
Htrongeat  Tfitrio  A^  ip.  gr.  VSi ;  NO*, 

SHO;  72". 
Snqnieaihcmate  of  Ammonia  (Sal-ToU' 

tiU);  2MH>,SC0>,3H0;  11S-. 


Hydroehlorate  of  Ammonia  (Bal-ammo- 

niao) ;  NH>,  HCl ;  6>'S. 
Hydrate  of  Pol«sh  <ftued  Canstic  Potash ; 

KO,  HO ;  56-2. 
Orystallized  Carbonate  of  Fotaah;   EO, 
CO',  HO ;  61-3. 
Catbonate  of  Soda,   (ordinary  washing 

Boda) ;  NtO.  00>,  lOHO ;  14S-2. 
Chloride  of  Bodinm ;  Na  CI :  SB'S. 


Coogic 
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(Jhnftie  Lime;  (kO;  SB'.  CommouI  flnlphBtB  of  Copper    (Bhw 
<UcmedUagii9dii  KgO;  20-2.  Titrid} ;  CitO,  80S6HO;  lU: 

drdianr  Cuboncte  of  Maguu;  HgO,  CUoUeof  «lnr;  ^  01;  U»«. 

.   COS,  HO)  El.a.  HiMUaf  Silnr;  AgO  NO';  ITO-l. 

Oxide  of  Zino ;  ZnO ;  4-6.  Oxide  of  Odd ;  AnO ;  M6'. 

ComunMiit    Su^li««   of  Zinc    (Wliite  TenAloridaof  Oold^  An  01*-,  S(l3-<. 

Titrid);  ZaO,  80>,  THO-,  113'3.  I  Biokknids  of  FbCiBBn ;  Ft  01>i  1S»4. 

Se>qiiIon4««(  Ik»  (Cioom,  CokoUuf)  j  1  Crutogn;  Cy;  21-. 

F«K>>,  800.  Oruiide  of  Fotudnm ;  KOj :  «*■*. 

OommaNial    Sulpbale    of    Iron    (OreSD  CyuidB  of  Zino ;  Zo  Cf;  M'6. 

.  Titriol);  FeO,  SO*,  THO;  188-.  SMqni(iT>^de  of  Copper ;  Cn^Gy';  11 

I)rotaxiae  of  Coppn   (BUek  Odde   of  OjuMi  of  Mtrcarri  Hg  Cj ;  !»■. 

O^or) ;  CnO;  307.  CTHudsof  Bili«r;  A«  Cyi    lU-l. 

Olid*  of  SilTai'i  AfO;  118-1.  C^wudeof  Otdd  i  Au  C7;  3S-8. 

£7.  S^Ut  Ehetro-Chtmieal  .Aetian. — Tht  oHisf  mttheiMtiotl  oonditiaii  ia,  thai 
crerj  oue  of  eleotro-depotitioa,  tiX  tl>«  ftctiona,  both  of  combination  mi  deooB- 
pbaition,  taks  pl««e  tn  eartsin  imatbemadoal  proportldiu,  Hat  ia,  aecardiag  to  (be 
rtlatii«  atomic  weighta  of  the  tnbatancea  oombisiog  or  being  dsoonpaaed.  Foi 
ititanw:— 

lit  WM  Out  Mtlal  and  Om  Liquid. — If  ft  piee«  of  pare  iron  ii  imneiMd  i 
solution  of  sulphate  of  oopfet,  it  ia  diagolred,  and  coppei  ia  dspoaited ;  and  for  ervy 
2S  parta,  01  ooe  atomic  ao^ining  «quivaleat*  of  iion,  dissolTBd,  317  puis,  or  m» 
utom,  of  ooppeiaie  dspoalMd,  m.H9  parta  [caie  equtTalent)  of  hjdnte  of  Bnlpfamfe 
acid  (aommon  oil  of  vitriol]  are  Kptiated  troat  &e  oopper,  and  oombine  vidi  die 
iron,  forming  theiewifh  one  eqoitalent  of  piototnlphata  of  iron. 

Sod.  Wiii  IVu  Melab  and  Oaa  Liquid.— It  •  ptaoe  of  liac  and  •  piee*  of  ailvar  m 
ntutual  eantaot  are  immened  in  a  atdution  of  nitrato  of  allTei,  the  line  will  diM< 
and  the  silver  receive  a  deposit;  and  ibrererf  108-1  parte  ot  (ilret  deposited,  3 
parts  of  ainc  tUI  be  dissalved. 

3rd.  With  (MtUiUdamd  l\iv  Zijmdi. — If  (me  pweesf  oopper  ia  immened  in  aae 
tion  of  snlplmte  of  ooppsr,  and  bsoUuit  in  dilute  sn^uric  acid,  tbe  tro  baiag 
oonaected  together  by  a  win,  and  &e  liqnidi  toatdiiag  sadi  oihsr  by  a  po 
partition,  copper  irill  be  diasolTed  in  the  dilute  acid  in  die  proportion  of  31-7  parts  fix' 
erery  Sl'T  parts  of  coppn  dapoaited  in  the  metalUe  atdutiana ;  and  tai  arny  <B  p«i% 
or  one  eqaivalent,  of  hydrate  of  sotphnrio  aeid  set  tn*  at  the  cathode  by  the  daposidsa 
of  the  eqmTBlsnt  of  oopper,  one  eqoivalant  of  aoid  *ill  oMaWDa  <ritti  a  liks  am 
of  ooffmr  at  the  anode, 

4tb.  With  TicuMttaUaiid  liMlAfuidi.—Ilwe  immaae  a  pieoeof  sine  in  di 
salphurio  aoid,  and  a  pjeee  of  silver  in  a  solution  of  double  cyanide  of  eilver  and 
potaiaitun,  the  two  BMtala  being  oonnaotad  by  a  wire,  and  the  liquid  toochingsMb 
other  by  a  porous  partitioD,  oner  equivalent,  or  Zi-6  parts,  of  sine  will  oombine  with 
one  equivalent  of  the  aoid,  and  one  equivalent,  or  103-1  parts,  of  eilvar  will  be 
deposited,  setting  one  equivaloit,  or  !S  parts,  of  cyanogen  ftee. 

6th.  Witli  a  S^KuvU  Jhpnilmt  Liqiiii,~lf  the  plates  of  a  battery  are  oonntetad  by 
wires  with  two  pieces  of  gald  in  a  hot  solution  of  double  cyanide  of  gold  and 
potassium,  for  every  tfomie  eqiBvalenl,  or  107  partly  ii  gold  dep<i«it«d  and  om«  equ 
lent  of  oyioogen  set  five,  mm  equivalent  ot  gold  will  eembtne  witli  ane  eqoivaleat 
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TBtet  of  noa  irill  ivmUiK  wU  am  •^nimlMitof  taid,  ttd  «M  (qiiivdant  of  h jdnfw 
Tillba  «ratreAiawMhaf  a»ttHryMUir»nfiyiiigttM;BiinM>t«fetoafai<»qi. 

ith.Ji»wW>&r«wy/iqK<irtyXit»»*  I  Bnth,  fetiait— ne.MidalioMof  wJ- 
phato  of  wfpec  vith  daeboim  of  ooppe^-^wrugid  ••  in  FigK  U  u>d  ia,—csDBaot«l 

wilt  apni  ivf  ^mi  i  — — ^  in  ^iln*.  »J[J....L.  tmJA^  ud  &  pUCO of  COppST  inUHaned 

in  t-minrto W idyhate  of  mfyw, the- two  Uqwd*  tonoIiMg  :Mak  other  b;  & ponmi 
dufknim,  tZiavlu^  of  Ute  otaUutinat  deoonpeatuu,  Mid  depMitioM.  of  netkl, . 
thnnglioDt  the  isiies,  will  take  place  in  the  proportioiia  of  thair  atomio  aei^ta  or 
duaieal  efoiTalent*.  ThsM,  and  maar  lOitr  inatinati  which  wght  bt  aid&iMd, 
prow  tfa4t  all  tba  nlrrhi  lAmnianl  aetiinu  taUag  tIm*  in  an;  gi'^an  oireuit,  ooaui  m 
oBTkan.  doBnte  |«oportia«a,  and  that  thii  lir^wlt  «l«etH>-«lwiBiaal  aotioD  i*  oneTttf 

-Tha  bw  of  deflnite  alactio-ahwueal 
I  flnt  eatahliahed  by  Faraday,  and  in  addition  he  hai  adranoad  what  ia 
Itnad  Ae  biMHy  Ami;  of  alMUdyaia^that  "only  theaa  aoE^wnnda. at  tli^fint 
triaraw  dliiwHi  daompaBtla  by  tta.  ila«laia  oocwp^  ^dth  ewlaifc  ona  atom  at  (mt 
r  aleiiwrtafa-— oh  atoaa  of  tha  othca ;  for  inatMue,  oom^raDda  coDtainisg  ooa 
idoMrof  hydaogu  ar  metal  with  oaie  atont  af  «xygeu,  iediiw,  teamiiia,  «hlMina> 
^  wbikt  "  bonoio  acid  (B  Of),  ralphnrooB  aaid  (B  0=),  lalphude 
■cvd  (3  O^,  iadida  of  anlpho,  dtlMida  of  plio^arM  (P  Cl>)>Bd  CP  CI'),  cUodda  of 
EulphBr(8>01),eUntdaafaafb<»(l>C)^,  UoUonda  of  tia  (Sn  CI*},  teioUonda  of 
:  (Aa  OP),  qniDtotAlorida  of  M>ti»wiy  (8b  Q*),"  an  non-aflndiuton  sf  alefr- 
I  aoJ  JTd^aMft  af  Jantmlinaa.  r  Soiaa  aaWtanoa^  which  ar«  sot  of  the  oimpln 
Vamry  AmnMm  umiHw^  an  dco«Mp«aad  by  'oDiraat  deetsci^,  and  yield  their 
podtiTa  and  wagatiia  alaaaata  in  aqainlaatprorartiwu  at  tha  ta^aatite  aleetrode«i 
but,  aoeordisg  to  thia  theoiy,  diev  are  (wtfirtet^  decompneed,  iJ.,  they  are  deoompoaad 
by  Aa  rbaMnal  Mtion  of  MmM  »f  the  ekmenta  aetfieo  l^  th»  <!iiect  aetioD  af  tha 
ouTKtapoa  othac  aahalaiuiea  fccaeat.  Fv  iMtaneat  "  fitiad  borax  (biba>at»  «t  aoda 
SiO,  2B(P)  yielda  oxygen  gas  at  the  anode  and  boron.  Eit  the  cathtda*  now,  alnca 
fued  boaz  ia  not  decompoaible  by  the  eleotric  current,  the  wparstion  of  tha 
Was  mtut  be  attributed  to  indirect  action ;  Ae  enrrant  raMdma  the  loda  (NaO)  into 
I,  and  the  latter  Mparataa  bonm  from  the  boaraaio  acid."  (Faiaday,) 
Agtfa,  an  afaaom  solution  o(  amaoma  (3.0,  NW)  yieUa,  by  elaotrolyaii,  nittogan 
ga>  at  tha  iBoda  and  hydrofsn  at  the  cathode.  In  this  case,  acoeidmg  to  the  ihewy, 
it  aay  be  avppoaad  that  mly  tho  watei  (HO)  ia  Ar(iT%  dee«i^Med,  and  that  it* 
iSTgn,  nt  ftad  at  tba  anoda,  ooBhinea  eheniaaUy  widt  aonftof  the  hydrogaa  of  the 
tr,  and  tkua  iadireoUy  ita  nitmgan  ia  act  free, 
tg.  WUhwaMMl  ia>a«.af  W>h«  iafiiilllin  Tuna  H  coniMeiaHon  of 
tbebwof  deflnita  aleota»4ibB«ital  action  mdthe  binary  theory  of  ekotiolj^  Uada 
iatoTiawd»»daetdaowneMord«poaiting  forM  in  a  nathamaliaal  atpaat,  a*  "anaaja 
tf  tnM  eqaal  in  powar,  bat  opptrnt*  in  direotion."  benraK,  ttir  erar;  atoBi  of  an 
elHtao-podtive  anbataaae  attiaatad  or  treniAiTad  in  one  direction,  an  at«ai  of  an 
dwhaauftaliTealwMataaiaattiaetedin  tfce  oppeaata  diraetioa.  It  aiaa  aoggeita  te  aa 
Aa  idea  that  an  intimate  conntzioiL  eiiata  batWMti  tboae  equiratents  or  mathematiaal 
KlaOou  of  Mattar  and  th»  dwalapwiirt  of  anmait  daatoiaity  by  cbtnlcal  aaticav  apd 
'"  twarfbwwea  tbw^  Uquida  by  daetralyaia,  becaoia  thaaa  phMMowu  «alp>cMMa 
""ini  tbii  wattMiiiiatiml  eocditiona  ai*  pnaanl 
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60.  SlMi  «f  EUftttodM,  lJi«l*»,  uid  WisMk— Ths  rspidil?  of  depontioii 
is  fiiflu«iiced  bj  tlie  imb  of  tbe  electrodsi,  the  lengtli  ud  ant  of  tl>e  interrBning 
Ijaoid,  and  of  the  comteoting  wire ;  ths  Ui^er  the  immened  lurfkoei  of  the  metals,  the 
■hortor  the  length  and  the  greater  the  tniurene  area  of  the  liquid  between  then,  and 
the  ahotler  and  thicker  their  conneotiiig  virea,  the  more  rapid  ia  the  proceaa  of 
depoaition.  If  the  anode  ii  rery  large  and  immened  in  the  lower  part  af  the  liquid, 
and  the  cathode  Terr  small  and  euepended  near  the  aoriWie,  much  more  metal  will  be 
diaaolred  than  ia  depoaited,  gas  being  generallf  evolTsd  at  the  cathode  in  place  of 
aome  of  the  metal  depoeited. 

61.  X«pMltr  «f  DepoalUttB, — The  charaoter  of  the  deposited  metal  is  tot 
much  influenced  bj  the  npidity  of  deposition :  if  it  is  depoaited  veiT  npidl7,  it 
be  in  the  state  of  a  perfectly  black,  soft,  non-oaherait  powder ;  if  depoaited  nunre 
slawtf ,  it  vill  possess  the  ordinary  characlers  of  the  pcrtiotUar  ni«tal ;  and  if  depeaited 
Tory  slowly,  it  will  be  crystslline,  becanse  the  atoms  are  then  allowed  mfiownt  ti 
'.0  anaoge  themselTes  in  the  ciyttaUine  fbnn. 

62.  b>cla*l  Co&dltloiut. — The  logioal  eonditians  of  depoaition  an — I«t,  that  in 
■11  cases  there  is  a  diffitrtnti  either  in  the  "  mattrM  n^traimi^,"  of  metal,  of  liqnid, 

'.  both ;  or  ia  the  fltrftt  inTolved,  both  of  chemical  affinity  and  electricity,  pro- 
bably also  of  heat  and  of  motion  ;  and.  Sod,  that  in  all  case*  of  depoaition  there  are 
certain  chemiaal,  electrical,  thermic,  dynamic,  and  mathematical  conditions  inTariaUy 
present,  and  certain  other  conditions  of  each  of  those  kinds  inrariahly  absent,  both  of 
which  classes  of  conditions  are  necesBary  to  the  prodnction  of  the  phenomena ; 
whole  of  the  Deceaatrily  preaent  drctunstancea  .constituting  its  causes,  and  all  tiie 
necessarily  absent  ones  conaUtuting  its  preTentives ;  and  if  atf  the  oansee  of  depoaitiou 
are  present,  and  off  its  prerentives  absent,  depoaition  will  inTariably  occur ;  but  if 
only  one  of  its  canses  is  absent,  or  one  of  its  prcTentiTcs  present,  depositioii  cannot 
take  place. 

63.  Ontaloglc«l  Oonlttlon.— -The  last,  the  most  tiecesiary,  most  erident,  and 
moat  simple  conditjoo  of  all  deposition  is— that  metals,  liquids,  and  fbioei  are  required 

der  to  produce  it. 
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64.  O%j«ota  of  PtftcUoal  D*poattlon.'-Iii  the  theoretical  diriaioQ  we  hare 
brought  forward  a  large  number  of  instances,  both  of  deposition  and  non-deposition ; 
and  from  a  conaidcrfitioii  of  tiiem  we  have  drawn  conclnnoui  both  as  to  what  aub- 

cei  and  arrangements,  and  what  conditions  of  those  substances,  really  existed  in 
case*  of  deposition;  and,  in  similar  cases  of  non-depoaition,  we  htiTe  pointed  out  in 
what  respect  the  conditions  raried.  Our  object  in  punuing  this  conrss  was  to  impreaa 
the  reader  with  a  perfect  knowledge  of  the  theoretical  principles  on  whioh  dspoBililm 
ptoceeda,  that  he  may  feel  himself  perfecUy  able  to  apply  his  knowledge  to  remore 
the  difflcolties  certain  to  arise  in  his  praotice.  Now,  howsrer,  oui  object  is  diSbrcmt ; 
it  is  to  Inibnct  the  reader  how  he  is  to  apply  those  principles  in  daily  wwldng,  to  giro 
lim  practical  rules,  recipee,  and  directions  for  carrying  out  the  variout  minnta  points 
n  vinkshop  manipulation;  and  to  enable  him  to  obtain  the  greatest  degree  of  practioal 

e<.  OttttMBl  AmBC*aunt  of  ElMtro-Depoalttoa.— The  practical  part  wiU 
be  beat  ananged  by  beginning  at  the  very  commencement;  and  aawiming  the  reader  te 
be  withont  materials  or  apparatus  of  any  kind— diat  he  has  to  proride  «  wockahi^. 
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prapan  Ui  tdntioGf,  Iwtteriei,  Bcooring  Mid  ol««3]ing  appmtui;  that  h«  bw  to 
eleui  hii  utiolai  for  receivitiK  depotita,  and  prepare  hia  nuteriala  for  monlda,  befbTe 
ba  rsn  oommtooe  the  procen  of  depoBitioi],  gntduaUj  Rcqoiiing  a  knovledge,  aa  be 
proeeeda,  of  the  Mnd  of  depoaiting  proceaa  beat  fitted  for  hia  purpoae ;  of  tie  moct 
nitable  lonroe  of  depoaiting  power;  the  beat  aolutions;  the  beat  recipea  fai  making 
iolationa ;  the  canatinotioa  of  TOltaia  batteries  and  of  raagneto-electriD  macbinee ;  the 
ihIm  lor  reginlating  the  cnrrenti  of  electricity,  and  the  character  of  the  depoaited 
metal* ;  rulea  for  depoaiting  metala  generally,  aa  well  as  for  cleaning  and  piepaiing 
metal  aiticlea  to  receive  depotita ;  oopyiag  works  of  art  by  moulding ;  preparatdon  of 
monlda  fbr  receiTing  deposita ;  "-mVing  aolutioni  for  ordinary  ooppeiiog,  aOrering,  and 
gjlding ;  and  for  the  management  of  thoae  lolutioni ;— ftll  these  it  will  be  our  task  to 
rapply. 

66.  nnt  OoAaUcTkUoas. — The  fiiet  atep  in  practice  is,  to  consider  the  proba- 
ble Dugnitude  of  the  opentioaa  to  be  carried  on,  and  to  provide  rooms  of  suitable 
•lie.  These  should  be  upon  the  gnrand  floor  (except  for  electro-^ding),  well  lighted 
and  Tsntilated,  with  oonTeniences  for  the  erection  ol  boileis  and  drying  floea,  for 
plsoiiig  wsabing  troughs,  depoaiting  Tate  and  batteries,  and  for  the  escape  of  ou- 
wholeaome  Tapoura ;  thore  abonld  also  be  ready  access  to  s  plentiful  aup^y  of  clean 
water.  The  eaUbliahment  should  consist  of  at  least  three  rooma,  and  an  open  yard 
with  an  ontbonse ;  an  upper  or  more  prirate  room  for  gilding,  a  groand-floor  roan 
rilTorinf,  aad  aaother  ground-floor  room  for  the  causer  work,  auch  as  coppering, 
brauing,  and  the  preparatioD  of  the  larger  ]uid  coarser  articles  for  reoeiTing  depadti. 
The  outhouse  is  for  the  batteries,  and  the  yard  fbr  washing  the  battery  celli. 
Bagnato^electiio  machine  it  employed,  an  additiomil  smalt,  dry,  and  glean  apartment 
will  be  required,  which  should  bo  rescrred  for  it  alone. 

67.  SotlMB,  Tnnuic*!. — For  the  purpose  of  general  deposition,  scTeml  large 
ism  boilers,  with  fomaces  benoath,  either  in  the  ooppering-room  or  io  close  proximity 
to  the  silTering-rooin,  are  required;  these  arc  to  oontain  solutions  of  caustic  potash  for 
cleaning  srtioles.  A  low  furnace  should  be  erected  between  those  rooms,  having  s 
long  biniiDntal  Hue  eoreredwith  pUtsa  of  iron,  for  drying  deposited  or  plated  articles 
upon ;  the  room  for  coppering  should  b«  fomiahed  either  with  a  low  furnace  or  ai 
for  heating  the  talutiaiis  used  for  coppering  or  brassing  iron.  Each  room,  whether 
fcr  coppering,  silTering,  or  gilding,  ahould  be  provided  with  a  tap  of  nmning  we 
•Bd  a  leaden  trough  beneath,  for  washing  the  smaller  articles;  and  the  ooppering-room 
ahould  be  furnished  with  one  or  two  lai^  wooden  tubs  or  troughs,  filled  with  water, 
lor  waahing  articlea  of  largar  riae ;  both  this  room  and  the  outhouse  ahould  contain  a 
nmnlier  of  large  stODewars  pans  and  jars,  oral  and  roand,  of  difierent  sixes  and  propor- 
tions, to  oontain  the  Tariou*  "  pickling"  and  "  dipping"  liquids,  aoida,  or  spent  solu- 
tioiis.  Beveial  large  iron  trays,  filled  with  sawdust,  should  alao  be  piorided  and  fitted 
to  the  fumaoe  flue,  fbr  dlrying  plated  and  deposited  articles  upon.  Each  of  the  roi 
ahould  be  provided  with  a  "  soratch-brush  lathe,"  for  tcouring  the  Ttriona  aitioles. 
The  gilding-Kiem  aboiild  have  several  small  alovea  fbr  heating  gilding  solutieiu, 
or,  in  Uen  thereof^  aavwal  iron  tripoda,  with  la^e  gas  burners  beneath.  The  silvering 
and  oo^wring-rooma  should  each  be  provided  with  one  or  two  paira  of  la^e  and  well- 
inaulated  copper  wirea,  proceeding  from  the  depoaitiDg  vats  to  the  batteries  ontaide. 
nie  gilding-rooBi  will  not  require  theae,  amall  battariea  only  being  used  in  it,  which 
are  kqit  in  the  same  room. 

68.  lasio*  of  EUetsloltjr, — A  point  for  early  oonaideratioa  will  be  wbediai  a 
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mngaebi^lMtria  muhina  or  Toltaic  battorisi  ue  te-ba  uwd  ■>  Uw  ■liiin  «f  l1ii)«<iriln 
pomiL  Tha  <ku*e  of  IlielanMt  will  dtpaiid  very  DuolLupaikt^degnstifaoiiMsM* 
the  opataCor  p««feMU  is  caoh  sonrce  of  •leobviit;,  upao  ita  equnM)  ud  wbaAet  oc 

~  •*  powir  to  driT«  it  i«  nadily  and  conatuitly  iTuU>ta  i 
VoltMO  bMteriei  are  re«dilj  obtained  and  woiked  in  almost  taj  i 
inppan,  foe  tlu  pnipoM  of  oxplaaation,  that  the  opentor  Ikaa  naolrad  to  nar  ^otk  m 

tf  Mfat».MUotii»  MmHIw*.— Tha  aim^ 
a{>p*ntiii  Jdt  fcneiatuig  cuirtot  electrw  tf  bj  the  juiiL  h' 
matdoix  lua  been  alnady  de- 
scribed (16),  but  the  oppara- 
nquiied  for  practioal 
puiyoana  ialbi  mont  elaborata 
aoi  Goatly'in  ito  ooutnie- 
.  A  (Fig.  22)  U  a 
ng  framavo^  ot  wood; 
I,  B,  B  aio  four  buodbM 
of  rowvrBal  bono  akao  mag- 
neta,  iraij  Axed  far  the 
vooden  &ame ;  C  ta  an  azla 
driTcaTer;  rat>>^  by  iteam- 
povet  i  the  axle  catrica  tiro 
n  vhicb,  at 
right  angles,  are  firmly  Sied 
four  round  bara  of  psre  aolt 
1,  «qual  in  lengUi  to  the 
distaaci  avundar  of  the  polae 
of  eaoh  magnet,  upon  each  of  which  i«  coiled  klengpiecoaf  thiok  wipper  wini,theKi>» 
~  iiag  covased  with  oetton  to  inaulale  ita  coils  from  aaeh  other  i  the  anda  at  thaaa  viiea 
:e  eoDBaotad  with  four  aeniaiccular  piece),  formed  of  a  pieea  of  bn*a  tabs,  fixed  upon 
the  axle  C,  but  iasolated  froMiit  and  &om  each  othar  (Fig.  23)  bya  tubeof  baid  wood 
ir  gntta-peniha;  hy  n>tatia*  of  the 
rem  armatnrea  yait  tht  polaa  of 


are  generated  in  the  wine  in  on* 
diraetien  ai  thej  ara  apptoachiBg 
the  magneU,  and  in  an  oppaaita 
diiaetion  M  they  reced*  finoa  them ;  and  to  oollecl  thoae  owraM  mtA  Mnmy  them  to 
the  dapoaiting  rat,  alan  to  thnnr  them  all  into  one  uAifonb  diieotioi^  two  braaa  ^ricg^ 
D  E  pr«aa  againit  theaemioindea  of  braai  ^uiog  their  revolution,  Md  are  ao  amnged 
at  then  pointa  of  nudnal  contact  that,  jnat  at  the  mommt  that  the  .aanaaMa  ara 
ohuged  in  diiactton  b;  the  armature*  pauing  tba  magnet*,  the  Mroliitioii  of  tb* 
uls  oaue*  the  pointa  ef  eontaet  of  the  qiringa  to  pais  froM  one  p«r  af  the  aaMMHlaft 
« the  other;  andthua,by  reveningtheoonnaotianat  themowant  thedinetioaof  His 
cumnt  ia  ahaogad,  an  mufarm  direction  of  eonanti  if  obtaiaed  in  the  wiiea  hey«ad> 

To  explain  the  action  of  thia  machine  more  ftillj,  we  will 
Fig.  M),  to  repreeant  thoae  polea  of  the  oon^ 
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vadi  the.ofaMnw  ia  Ae  altntkn  (F^.  32),  A  i«  Oe  «zl*,  Mid  B^  Q,  D,  mkI  B  an 
tlie«tdi«f  tite>£»B')ii»iiaatAlrDaad  iioB  Wb  or  amataiM,  motinfl  in  the  direotiaa 
of  the  k^>  amnrfc  Vlken  &  bu  of  loft  iraa,  hATing  a  ooil  of  iiuaUted  vire  iromtd 
ifMV  ii^  it  Mumiag  tottarit.  %  pc^  af  » 
ia«0a*t,  Ik  onnent  of  dettitcity  u  iib". 
TttlspBd  m  the  wiie  u  mm  dimtiiiiL  by 
tb«  yisce  of  iioB  withia  it  gaiuinf  mtg- 
MtiMB ;  ead  vliMi  the  W  is  moviiig 
ftvai  the  pole  of  the  nugnet,  a  smnDt 
i«  pn>dncad  in  an  appanff  direotion  by 


TMtiaii,  if  the  poU  «f  tha<  magaet  it 
lOTwad  I  10  Aat  the  oumnt  dardroped 
in  a.  -win,  coiled  afaa  m  inn  bar.  In 

ru«  that  bar  ftwrfi  tto  temtk  pA 
ctf  ■  )»»|Mt,  ii  the  amae  i>  diractian 

^t  protaied  hv  moving  itfifi  th« 
M»r«bp<i^    We  will  oDir  niv**  that 

•nrrent  praduaed  is  the  aoil  of  wire 


that  bar.  Til.,  b^-han^d  x 


a  the  directiOD  of  die 


1  if  10,  thecumatiof  thewiraoCbarDwillalaobe 
•  italraiainoTiBgfroinatiiiiat*ftiMitkp<d«;  whilat 
>  at  ban  0  and  S  wiU  be  ri/M-iiaaiei,  bawnw  hath  th 
bu*  ^id  ooil*  M*  mnvfag  from  nerth  to  aeodr  potea. 

~  ii^baparsaiTed:~lat,thatdi«cniTad» 

«f  alwliiliilj.  in  aU  the  coila,  •■•  tvraaad  in  diiaetiDD  eroy  time  the  ban  paaa 
eanttaa  rf  A*  pdea  of  die  msgsrti,  t^.,  tora  timm  in  an>r  rerolation ;  2Dd,  Att  to 
cibt«te  a  iranHt  of  one  naijbnn  diraetion  from  kU  the  fbor  ooik  (by  coaduettng-  the 
whole  four  hitit  imt  tttmu),  during  ealy  tnt  qamtty  of  a  twolntion,  Lt.,  tiata  oaa  pole 
t  the  «d«  of  the  witw  of  die  •oil*  of  B  i 
a  with  the  aami-cylinden  of  the  c^unntabv  or  breah-pieee 
(mo  Rgnre],  to  thoee  of  the  coil*  of  C  tad  B ;  and,  8rd,  that  a>  the  oniTattU  ia  ftll  the 
«ailaare  nrenad  in  diteotion  oreiy  time  the  bar*  pau  the  oaiti*  of  the  p<dwof  ths 
magnatai  the  two  aprtnga  wbieh  pnaa  spo*  the  Msi^oylindan,  most,  by  awne  ineani 
other,  be  mfuaed  ia  their  ordtr  of  connection  with  all  the  trirea  erery  time,  end  at 
>  moment  that  the  1>an  paw  the  eentie)  of  the  potea,  in  <vdar  to  ^tiow  the 
whole  of  dM  ennwti  during  a  oon^ete  revolution  into  ooo  M^lutm  dinetioo  in 
apringi  mdinlhe  wineiritiahprooeedtotbe  dapowti^  veaid. 

To  ennUe  m  to  imdantand  how  the  ^poaito  cimentB  of  tha  diffiarent  coila  an 
threwa  into  one  oaifomi  dneetfon  duiiaf  ooe  ^uartw  of  ■  rerolotion,  and  how  the 
whida  of  Ae  etnmrt*  are  altKnetelj  oondncted  into  o««  unjlbrai  atraam  during  npid 
nrolo&ia,  we  wiU  aoppoa*  A  (Pig.  M^  to  be  the  tide,  and  1,  2,  3,  <ad  *,  tha  «e 
cylindcn  tnaolatad  from  the  R*te  by  a  tube  of  gntta-peniba.  In  the  int  plan  I  and.  S 
are  eooiweted  together  by  a  ihort  piece  of  lhi<A  eqppar  or  braaa  wire,  or  «  atrip  of  ili 
eopfer  bdiind  {not  ahowB  in  Pignr^,  and  3  and  4  an  coDBflottd  together  by  aw>lhR  nd 
la  of  the  wirea  A,  A,  A,  A  are  gathend  into  cmt 
bnndk,  BndaanMetedbyaolderingwiththewiivoiMripaft&etalofthe  aamt^tiw 
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1  uid  2,  and  the  endi  B,  6,  ] 

S  ud  i;  ind  by  liui  urangement,  a. 


witlitlie 

etretul  kttentiM),  it  will  be  paoMred  that  tlu 

whole  of  the  cmrenti  are  thrmm  into 

one  dirQctitm  during  mw  quarUr  ot  a 

reroltttion.  la  the  akatoh,  the  ban  an 
juit  approaohing  the  centrei  of  the 
polei,  and  the  semi-^yliiider  1  U  juit 
about  bi«akmg  oootact  with  spiing  C, 
and  cemi-cfUndeT  i  ii  aboat  making 
contact  irith  it ;  lenii-cyliiider  3  ii 
about  paanng  &om  tpting  IK,  and  semi- 
circle 1  is  abont  making  contact  iriih  it. 
In  this  podtion  of  the  bara,  it  will  be 
peroeived  that  all  the  A  ends  of  the 
wirsa,  the  lemi-oylinden  1  and  S,  and 
the  aprixig  C,  are  pomdre,  u  indicated 
bj  the  Birowa ;  whilst  the  B  ends,  the 
ssDU-Bjlinden  3  and  i,  and  ih»  spring 
D'  are  negative ;  but  iromediatelj  the 
«U  rarened  in  direction— all  the  B 
ettiM  of  the  wiree,  and  the  semi-cjlindera  3  and  4  become  poiitiTe,  and  the  A.  «ndi, 
and  the  eomi-oyltndeip  1  and  2  negative ;  but  as  the  rotation  of  the  axle  ihifts  the 
paints  of  contact  of  aami-ojlinder  1  to  ipring  D*,  and  ot  semi-cylinder  i  to  spring  C, 
at  the  same  moment,  the  spriag  C  etill  remains  positiTe,  and  D'  negative,  al  befeie. 
The  conneotionB  of  the  springs  with  the  semi-cflindcn  in  the  other  two  qoartara  of 
the  revolution,  altemata  in  a  Hmilar  manner ;  and  these  altemadons  take  place  regn- 
larly,  and  sjnchronoutly  with  the  Mvaiaals  of  the  currents,  no  matter  how  rapidly  the 
axle  reTtJves ;  snd,  notwithstanding  the  incessant  and  indefinitely  rapid  change*  of 
the  ourrenla,  one  uniform  stream  of  electricity  i»  obtained.  In  the  practical  imrtiin.^ 
the  ban  of  iron  rotate  as  closely  as  possible  to  the  ends  of  the  magnets  without  abso- 
lutely touching  them,  in  order  to  obtain  the  greatest  amount  of  power ;  and  the  ^wer 
is  regulated  by  placing  the  lott  iron  keepen  which  are  upon  the  magnets  (Fig.  S3) 
uoaier  or  further  from  the  poles ;  the  keepers  ere  secured  to  the  magnet,  that  tbey 
may  not  fall  off  by  the  vibration  of  the  machine.  Two  wires  proceeding  from  the 
firings  are  connected,  one  with  the  dissolving  plates  and  the  other  with  the  receiving 
articles  in  the  vat.  lie  machine  may  contain  either  eight  revolving  armatures  or  eight 
magnets,  according  to  the  amount  of  work  to  be  effected. 

TO.  Toltalo  Bktt*Tlea £ach  of  the  anangements  of  metals  and  liqnida  which 

have  been  described  under  the  head  of  "  Facts,"  and  which  develop  a  ouirent  of 
electricity,  couititutes  an  elementary  voltaic  battery— a  battery  in  all  ita  eeaeutlal  parta 
in  principle,  but  not  in  outward  form.  All  voltaic  batteries  oonsiat  of  one  or  other  of 
those  theoretical  airangemeuts  modified  and  adapted  for  practical  use,  and  are  com- 
posed either  of  two  metals  and  one  liquid,  or  two  metals  and  two  li^iudsi  beoaose  these 
two  arrangements  develop  the  greateat  amount  of  electridty,  and  axe  moat  convenient  in 
use.  In  the  theoretical  form  any  kind  of  metal,  of  any  siie  or  shape,  with  almost  any 
oondticting  liquid,  and  with  any  kind,  eh^n,  or  siEo  of  contiuning.Tegeel,  will  develi^ 
a  cnrrent  and  produce  depoaition;  bnt  a  true  voltaic  battery— tlu  jiracti^inetnunent — 
oonaiata  of  particular  metaU  and  liquid*  (those  which  evolve  the  greatest  power),  of 
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puticuUr  tizM,  tbmet,  and  proportioiu,  ud  at  osrUin  distweM  tpart,  irith  guitabb 

•erawt  attached  Die  connectunu,  aod  Tilh  eontaining  Tesseli  made  of  parHoular  mate- 
rial*, and  of  ap««ial  formi  ind  nxet. 

71.  The  kindi  of  battariei  moat  in  lue  for  Blectra-depoaition  are — 

lat.  The  old  zina  and  oopp«i  batter;  (Fig.  !6),  each  pur  of  which  coniiata  c 

enm  piece  of  wood  at  the  top,  with  a  groove  in  it 

for  piusiiig  down  tha  lino  plate,  and  two  ciqipec 

platea,  one  on  each  side  of  the  lino,  which  are  pro- 
Tented  trota  touching  it  by  a  alight  frame  of  wood 

attached  to  tha  crou  piece ;  the  zinc  plate  1*  mave- 

abla  TcHicallj,  tod   haa  a  itrong  azwap  acrew 

attached  to  aapport  it  at  any  given  height,  and 

with  which  to  fonn  cannectLon ;  the  copper  plataa 

are  connected  together  by  ■  gttip  of  sheet  copper, 

they  have  alio  a  acrew  for  forming  connectioDa  ; 

they  do  not  touch  tlie  bottom  of  the  veiael  by 

■e*etal  inchei,  being  supported  by  the  cioaa  head 

upon  the  npper  edges  of  the  Teasel. 

Snd.   Smee's  bftttery  of  nno   and  platinized 

tilTer,  is  aimiUr  in  urangemenc  to  the  one  de-  ^    ^ 

scribed,  except  that  the  sheets  of  platinized  silver, 

being  ezoeedingly  thin,  are  stuck  upon  the  board  by  shellao  Tumiab,  the  board  being 
preTiooaly  saturated  with  thit  autwtance  to  prevent  the  battery  liquid  from  acting 

3rd.  ilaniell' a  battery  (Fig.  37),  conaiatingof  apieceof  iiac,ei(her  in  the  form  of  a 
round  bolt  or  thin  cylinder ;  Oiia  ia  iromeracd  in 
dilnte  anlphuiic  acid,  and  a  cylinder  of  sheet  copper 
immersed  in  a  solution  of  aidpbate  of  copper,  the 
two  liquida  being  aeparated  by  a  poroua  diaphragm ; 
the  zinc  in  generally  contained  with  the  dilute  acid 
in  a  porous  vessel,  which  ia  immereed  in  an  o 
vessel  combining  the  cylinder  of  sheet  copper  and 
the  sulphate  eolution,  or  the  outer  vessel  itself  u 
formed  of  copper,  and  consUtntea  the  negative 
metal.  In  each  case  a  amiU  perfbrated  shelf  ia 
placed  near  the  upper  end  of  the  battery,  contaiuing 
cryataU  of  sulphate  of  copper  for  supplying  the 
outer  liquid. 

f  IB' ''-  1th.  For  purpoaea  where  a  current  of  conaider- 

ible  intensity  ia  required,  a  battery  of  caat-iron  and  zbc  ie  provided. 

72.  Batteij  C«1U.— The  form  of  cells  for  thcae  batteries  ia  generally  eitherround 
or  aquare;  for  traaU  batteries,  either  of  the  old  zinc  and  copper  kind,  oi  of  iir.  Smee's 
arrangement,  square  ones  are  generally  used,  but  for  small  Saniell' a  batteries,  or  for  large 
batteriea  of  either  of  theae  kinds,  round  vessels  are  almost  invariably  adopted.  They 
■re  made  of  stoneware,  glaas,  or  gutta-pertba ;  the  first  of  these  ia  nniveraally  uaed 
for  la^e  batteries  of  ell  kinda ;  glass  is  too  eiptnsive  fur  Urge  vessels,  but  it  posaesaea 
the  great  adrantage  of .  enabling  the  operator  tu  wutcb  tte  action  of  the  batteries,  and 
is  now  being  moulded  into  large  Tessels  fur  (he  use  o(  some  of  the  electro-plate  m 
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fcrttpwm;  gwH»-parnh«  hm  hoai  «ho  med,  but  yewewn  rrtbwf  Iwi  «<lT«ntgge  ty» 

I   tlia  ^M^  ttan  ths  ottier  mrioriids,  bniig  opiqns  knd  «xpaiiiTe,  wfaHo  the  linc  Mit 

I    of  the  battery  liquid  pucea  nUiei  npidl;  otct  iti  edgee  by  ctpHlirj  action.  \ 

73.  Ponm«  Salla,— V%an  DuiiaU'i  or  any  other  battery  -witii  tiro  Eqnidi  ji 

I   Died,  pomiH  vetsda  are  required  alio  to  allmr  the  two  Kquidi  to  touch  each  otii^'' 

I    without  mixing;  they  ue  of  three  Unde-^imgland  «artbeim)«,  -wood,  and  bladde^; 

die  flnt  of  Aeee  is  Qm  only  kind  in  use  by  mannfactBTera  ;  they  dionld  alwayi  M 

kept  in  dean  water  when  not  in  oae,  to  nmoTe  ihe  niti  of  the  battery  Itqnida  frofi 

liieni,  to  prevGSt  fheir  cracking,  and  to  preserrs  tiiem  always  ftt  for  immediate  use. 

I         74.  Hbo  ftKXMtoil*!.— The  he«t  kind  of  line  tor  baUeriea,  and  the  kind  cUeflr 

:   inose  by  olecti*  flaten,  is  the  Oeimanor  Ltega  sine,  known  ai  "  Maaadman'i,"  fron 

tha  mraM  of  b  Am  who  mannfkctilro  it.    The  thickneai  of  the  plate  ihould  Tary  witi 

Ihsaiie  of  theWttery;  the  nnilleet  ehould  not  be  haatimn  □ne'eightli  of  an  fntii 

thiok,  on  acocttC  of  ita  biittlsneis  when  amalgamated ;  large  ones  are  generally  aboAt 

I    osa  quarter  vthtee-aighthi  of  an  inch  inthickiien.    Zinc  bolts  for  San ielTa  battetiti 

ar*  generally  Bade  by  melting  togothor  a  number  of  old  wom-oot  pieces  of  batte^ 

I   ^kttt,  and  (jaatingitMaiDitable  mould.    The  wholesale  prioe  of  unrolled  (cake]  aioc 

is  abont  liimilj  iwi  iMIiiigii  per  hondredwugbt 

76.  AaM^pMIHSMi  of  Une,— Zino  plates  or  boha  (n  b««t  annlgamslted  by  ist- 
meruQg  them  abont  a  qnatter  of  an  hour  in  a  niitiire  of  about  one  part  of  sulphuric 
aeid  and  tenor  twenty  parts  of  water;  Qien  pouring  mercury  upon  them,  and  rabbiag 
it  flU  over  thtm  with  a  hate's  foot  or  piece  of  old  cloth,  using  a  small  bard  brush  ffr 
the  teftwitory  ^aces ;  they  an  then  washed  in  water,  and  drained  fbr  half  an  hoar, 
and  bnished  to  recover  the  aapetduoae  meronty. 

7t-  Oofr*'  aJiC  VlAtlnlsed  M1t«>  fa*  BattailaB. — Ordinsiy  sheet  ooppar 
answer*  rery  well  for  this  purpose,  and  platinised  silremay  be  otained  of  most  phile- 
acphioal  iiuteuauml  naken,  or  H  may  be  easily  prepared  1^  any  me  by  the  following 
means :— immerse  a  piece  of  sine  la  dHate  sulphuric  acidomtained  in  a  ^lorous  ceB, 
place  Ihe  cell  in  an  outer  Tssael,  and  fill  the  outer  apace  with  water,  to  arhich  a  few 
drops  of  sulphuric  add  hare  been  added ;  add  to  this  a  luftnent  qoairiitT  of  a  eolatim 
of  bichloride  of  platiunin  to  render  it  of  a  brown  colour  i  BBmarsa  the  piece  of  tilw 
to  be  platinized  in  the  outer  Kquid,  and  connect  it  by  a  wise  with  the  pteoe  of  zinc ; 
gas  will  soon  be  ornlYed  from  the  surface  of  the  silTor,  Had  the  siItc  will  gradoally 
become  Usck  with  a  deposit  of  ^dstinnm ;  it  may  then  be  Maaored,  dij^ad  BeTcnl  times 
in  water,  and  afterwards  dried,  care  being  taken  not  to  mb  oS  the  plstiaun.  The  porous 
cell  requires  to  be  immersed  a  short  time  beforehand,  na  solution  af  bichloride  of 
platinum  may  be  easily  and  cheaply  formed  by  adding  sci^w  of  platinn  ttal  to  a  hot 
nuzture  of  one  measure  of  nitric  acid  tind  two  and  a  half  measares  of  hydrochloric 
acid,  as  long  as  gas  is  erolTed  from  them ;  the  liquid  will  then  be  of  a  deep  red  oolonr. 
Silver  alone  is  not  nesrly  so  effective  for  the  negative  metal  of  voltaic  batteriea  as 
platinized  silver,  hecanse  the  hydrogen  gas  evolved  adheies  very  sfaxmgly  to  it,  and 
greatly  redncea  the  amount  of  its  surface  in  contact  with  the  liquid,  wberoas  the  pla- 
tinnm  being  a  very  negative  metal,  end  being  deposited  in  the  state  of  a  fine  powder, 
OBusea  the  hydrogen  to  be  duown  off  very  rapidly  from  its  sniface,  snd  thus  inereasea 
the  action. 

Copper  is  sUll  less  effective  than  silver,  because  the  battery  liquid  acta  chemically 
upon  it  and  forms  ■  salt  of  copper,  which  disaolvea  in  the  liqnid  and  re-acts  upon  the 
sine  plates,  causing  them  to  waste  rapidly ;  for  this  reason  they  cannot,  like  silver,  be 
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AfUf  left  in  die  ^mdmny  pat  leDgthcf  time  wh^  the  battery  knot  at  vork.     In 
■iMitiMi  to  ftit,  wImb.  tlwfw*  taken  out  and  expoaed  to  the  airfteyKMm  ben 
coraivd  with  a  film  of  oxide,  which  oonaidcrablf  veakens  the  eleotiic  eniradt  on  Ibeir 

77.  B«pttrftiB8<V«ia*li,  Tkta,  Aa. — Thedcpceiting'TCaeli  aiemacleof  vni 
iBdraiali.  Poranull  opcndoni  nothing  ii  bo  auitable  as  glass  Testel*  or  a  itonewaic 
pan  (  bot  tea  oJoMarf  mamiboturing  purpoon,  vats  containing  from  tirsnty  to  iGTeral 
tto— aada  gallnn  ate  naeA;  thej  are  geneiallj  made  of  wood  lined  with  «heet  lead ;  hoc 
ivy  laige  ones,  for  cootaiaiag  mlphale  of  copper  solution,  such  as  are  used  for  depo 
ing  Ufe-aized  flgntea  in  copper,  hara  in  some  instances  been  built  of  bricks,  coated 
-widi  Dement,  and  liaed  wilti  gutta-percha.  Yal^  used  to  contain  cyanide  solutions 
lAoold  not  be  bnsd  witk  tfaia  subatonoe,  bemuse  the  cysnide  of  potsssiam  acts  upon  it . 
~  Tata  used  for  ordiiiaiy  nlTer-pliting  are  about  twenty-four  or  thirty  Inches  deep. 
ftoB  two  to 'Uirae  fMt  wide,  and  from  three  to  twenty  feet  long ;  their  dimensions  Tary 
gte*tly  in  different  xmiii&etories,  and  depend  upon  the  number  and  size  of  the  articles 
to  hv  fktoi  m  thorn.  Some  elecbV'dBpositoi*  u*e  rata  formed  of  sheets  of  wrought 
ironriTeted  toother;  bnt  there  is  alwayi  a  slight  eslt  or  sediment  found  on  their  sides, 
irkioli  aeldes  at  the  bottom  of  the  liquid.' 

7S.  AmM*B«Bt  of  MaMlwlnc  VUtM  M  *«:•(.— In  the  Tab  need  for  silrer- 
■iag  fVDeral  articleai'iaeh  M  spoons,  knives,  forks,  te^ols,  plates,  ftc,  the  diasolTiog 


Fig.  :e. 

phrtM  aMMMalimea  ftMd  all  round  the  vim  of  the  Tewel  jnit  tnsath  thaaifaeo  of 
tha  liquid  1  in  addition  to  thia,  vertical  wooden  fiamaa  are  fixed  at  interrala  of  ^Hnit 
two  feet,  a«*o«  the  vat,  (Fig.'  28),  with  diseolTing  plates  upon  them,  aad  all  thp 
diMolTing  plates  are  ooonected  together.  The  articles  to  be  plated  are  aaqModed  by 
nsMall  ofptr  wttea,  from  brass  or  copper  tabee  rating  aeroae  the  veaael  upon  two 
iUiaraad  losger  tahia  putisg  aU  along  the  uppat  edgee  of  the  Tat,  and  eouwted  by 
»teBaosi>parwiicvidi  the  n^atiTe  pole  of  ^battery,  whilst  the  diaMihing  platea 
n«^'«aiin«ct«d  by  KKitharlaqo  ea^er  wire  with  the  positiTa  fiols ;  bytbk  arrange- 
m«l  aaah  raw  of  the  attielea  has  disaolring  plates  *U  round  it,  whici  grealfy  &eiHlatc 
the  rapidity  of  dapoattion.  The  woodaa  cmsa  frames  an  moreable,  so  that  when  laigo 
wtiBlee  are  to  be  plated,  one  or  more  of  them  may  be  remoTed  to  make  iDOm. 

70.  The  large  veseela  need  tor  deponting  solutions  which  reqaire  to  he  woriied,  hot 
Mieh  as  the  cyanide  coppering  or  brassing  liquids,  ere  Emned  either  of  catt  iron,  wrought 

C  k")0<^  Ic 
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in  ooaUd  with  gnamBl ;  ind  the  amaller  TtMeU,  such  M  an  uted  En  gild- 
ing, m  oftontiinea  of  (tonewua  or  gitm ;  eounsllsd  iron  put*  an  alia  nasi  for  tliii 

-The  depuition  vill  i«qture^«mnl  "^Kntck- 
in  each  depoMting  nMHD,  for  aconriBg  and  preparing  the  satbiotm  of 
metal  attiolea  to  reoeiTe  a  d»- 
poait  This  inttnimimt  (Fig.  29) 
oonaiiti  aimplj  of  an  prdinaiy 
lathe  A,  -with  ■  wooden  dhatk 
B,  to  the  eidai  of  whioh  ■ 
flimly  eeoiiTsd  fbnr  hotUontal 
bmidlea  of  flue  biBM  wire; 
abore  it  ia  arewel  C,  oontuning 
tiafe  beer,  which  ii  aUowad  to 
-^  dn^  cDDitantlr,  by  the  pipe  and 
^  tap  D,  upon  the  rerolTingbnuhaa 
whilst  working;  the  lidea  E  E 
are  to  pmcmt  aplaihing,  i 
the  tray  F  and  pipe  Q  an 
collect  asd  canTS;  the  waste 
liquid.  The  workman  Btanda  op- 
posite the  end  of  the  machine  a 
using  it,  working  the  tieadle 
nith  hia  foot,  and  preaung  the 
article  againat  the  enda  of  the 
reToUingwirebmihea,  ezponng 
in  aucceuioa  different  parte  of 
the  article  to  their  action.  Win 
of  different  degrees  of  flneneai 
uied  with  different  articles. 
g  VtiMi, — The  depoaitoT  should  pioride  a  large  number  (aoTeml 
pounda  wught)  of  pieseeof  copper  wire,  of  about  the  81x6X0.  18  or  20  of  the  Binning, 
ham  br*M  wire  gaage,  and  about  fifteen  or  twenty  inches  long,  for  luspending  the 

:s  articles  to  bo  coated  in  the  depodtang  aolutioni ;  a  f 

other  piece*  of  a  largei  and  ttrcngtr  kind  should  be  proTided  for  the  heaner  articles. 

Copper  ia  the  most  snitaUe  metal  for  connecting'wiTes,  and  the  moat  generally  uaed, 

becauM  it  is  one  of  the  beat  coDductort  of  electricitj,  being  also  flexible  and  not 

oipeneire;  next  to  it  we  should  select  brass;  silver  is  the  best  conductor,  but  is 

ID  ezpensiTe.  I 

92.  tHpplsg  Uqolda,  FickUng  Ugnida,  Ac, — The  depositor  will  nest  pi»>   I 

pare  his  Tarious  liquids  for  cleansing  articles  for  plating,    For  cleaning  iron  articles  he   ' 

will  require  large  atonewaie  pans  and  jaiBjContainiDg  a  mixture  of  one  part  of  sulphuric 

acid,  and  twenty  parts  of  water,  or  wtiker,  according  lo  the  kind  and  condition  of  the   ' 

metal ;  anooth  wrought  iron  requires  a  weaker  liquid  than  rongh  cast  iron.      For   1 

cleaning  nther  copper,  brass,  or  german  silTer,  he  will  require  sereral  stoneware  pans, 

nnc  containing  strong  nitric  acid,  another  filled  with  "  dicing  "  liquid  (a  mixture  of 

:    G4  parts  of  water,  Gl  parts  sulphnic  acid,  32  parts  nitric  acid,  and  I  port  of  hydro-   I 

I    chloric  add),  and  a  third  containing  "  spent "  liquid,  i.e.,  either  nitric  acid  or  dipping   ' 


.Fl».>». 
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liquid  tti«  poirn  of  which  hai  been  ptrtl;  eoduusted.  la  additiini  to  theae  liqnidtj^e 
will  nqnin  xiiiis  gUMHiatten'  ftne  lamli  vitli  Mrenl  mull  hind  kiulica  and  pisccs 
of  M  nlotb,  foi  bnuhing  utd  mbbiag  the  Bind  upon  the  man  nutf  tud  nfnotoiy 
;uti  of  the  metali  to  be  cleaned ;  elw  a  fll«  and  Bcrapar  ta  further  udet  in  cUaning 
dwm.  HTdio&uorio  acid,  oontainsd  io  a  amall  leaden  or  gntta-percha  bottle,  ihonld  be 
■t  lund,  to  appl;  to  the  "  glaiad"  patohet  oeoasDnally  met  vith  upon  oait  iion. 

83.  BkttkiT  UqnUa. — The  only  kind  of  aoid  oaed  by  eleabo-iilatan  to  excite 
thnr  battwiei  ii  lalphnrio  acid ;  it  ii  obtained  in  large  qnantidea  at  about  one  penny 
n  three-halfpenoe  per  pound.  For  the  negative  aolution  of  Daniell'a  batteriea,  ■  Steele 
irf  (ulphjtte  of  coppm  ahonld  be  prorided ;  ita  price  Taiies  from  fonrpenca  to  flrepMice 
pel  pound  in  lai^  i^uantilieB. 

84.  Uiolda  fox  OwiuIbc  AdhaalT*  Sapoalta.— Soluttoni  of  ni&ate,  or  of 
ejinido  of  merciuy,  will  be  lequired  for  preparing  the  Burfacea  of  copper,  brtua,  and 
teimin  silTer,  for  receiTing  adbemre  di^oaita  of  nlTer.  The  nitrate  lolation  ie  prepared 
bf  adding  one  ounce  of  meroiuy  to  inffloieut  nitric  acid,  diluted  with  three  tdmea 
iti  bulk  of  water  to  disMdre  it ;  no  mora  mercury  miut  be  added  than  the  liquid 
will  diaaolTe;  when  tharoughly  diuolTed,  dilute  it  witli  about  one  gallon  of  water. 
To  prepare  the  cyanide  lolatioD,  ditaolre  one  oimce  of  meroury  ai  atsted,  dilute  it 
with  water,  and  add  ft  aolation  of  cyanide  of  potaaaium  to  it,  ju*t  »i  long  a*  a  pr«- 
eipftata  la  produced ;  Alter  it,  add  a  amoll  quantity  of  water  to  the  precipitate  in  the 
filter,  and,  when  thoroughly  drained,  take  it  out  and  add  to  it  a  itiong  eolutiou  of 
cyanide  of  potuatum  nntil  it  ia  all  diaulTcd,  then  odd  a  little  mora  cyanide  tolution, 
and  finally  dilute  it  with  water  until  the  whole  meainrea  one  gallon.  Tha  eolaUon 
whan  prapared  ia  kept  in  a  large  aUmewara  pan,  a  pan  of  dipping  liquid  and  another 
dE  water  being  near  it,  and  eadi  placed  near  the  wratch-brush  lathe  and  depoeitiDg 
nla  in  the  lilTering-rooin. 

Bfi.  Matw<»li  fox  MowUlng. — The  eleotro-depodtor  who  include!  in  hie  bnai- 
DM*  not  only  the  oidinaiy  e)eotro-pIating,  but  alio  Uie  manufacture  of  works  of  art  by 
depcaition,  requires  a  number  of  lubetaooea  for  moulding,  and  preparing  the  lurfkce  of  the 
mouldi  to  receive  a  depoeit.  For  moulding  ordinary  metal  objects,  he  often  n*e«  wax 
in  a  eompomtion  gonmating  of  equal  parti  of  white  wax,  epemaoeti,  and  gntta-peicha ; 
bat  one  of  tbe  beat  ■nbetBDoei  we  hare  naed  for  thii  purpose  haa  been  a  compoeitian  of 
Mr  own,  i-muijKng  of  two  parte  of  gutto-pcrcha,  and  (me  part  of  JeffioT*!  marine  glue  ; 
the  glue  ia  cut  up  into  tmall  pieoaa  and  melted  at  a  gentle  beat  in  an  iron  ladle,  the 
gotta-percha,  alw  out  Tety  omall,  i*  than  added,  uid  the  mixtore  constantly  and 
Tignnm^y  atirred  at  a  gentle  heat  until  the  two  are  thorongbly  incorporated.  In  thia 
•tita  it  ii  poured  orer  the  objeot  to  be  copied.  IHkia  tubetance  poiaeaaea  leveral  im- 
portant adTantage*  orer  gntta-pcroha  alone  as  a  moulding  material ;  it  ia  aofter  when 
heated,  and  taksa  a  ibarper  impreeuoD ;  it  oontraota  auire  in  cooling,  and  ia  therefore 
more  eaaily  remored  from  the  original ;  and  in  taking  the  blaeUead  it  ia  very  superior 
to  gutta-penba.  With  ordinary  oare  many  copiea  may  be  taken  by  depontion  otF  one 
ef  tbeee  moaldat  we  have  taken  upwards  of  ten  from  one  of  them. 

U.  Wnrtio  M— UlMi  Ooaayoaltlon.— When  tile  objectj  to  be  copied  are 
mneb  nnder-out,  or  when  wo  wiih  to  take  a  monld  of  a  bust  all  in  one  pJeoe,  elastic 
iBoalding  compoaition  is  required.  The  beat  substanoe  of  this  kind,  and  almost  tbe 
ealy  one  used,  ia  oompoaed  of  four  parte  of  beat  Buaaian  glue  and  one  part  of  tr«acle ; 
ths  glne  ia  broken  into  imall  pieces  and  aoaked  for  one  or  two  botm,  or  until  It  ia 
quite  soft,  iosuffloient  mU  water  tooover  it;  when  it  ia  soft  tbe  inpetflnoui  water  is 
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ihnwn  t,mj,  md  die,glae,  h>ge&«  vitfa  Ae  treaala,  ii  beMad  in  a  oumaoa  ghe^fot, 
like  orimaiT  ghis,  to  OMrif  >  Mlin^  tnat,  and  OSxtei  until  tlie  tvo  aitWaacOte 
-thoran^)' Hiiad ;  the om of diS'tAaele it  topnreiitthe  mmlddijrinxMd^m^- 
iag  too  T^iidr. 

87.  MhitMiai.  ghMi|> BM Xii|iili,  Ae^— Piir  ranaeiing  the-siMMeB  of  mk- 
oondnaliiig  mtiliacw,  lush  u  guttfrparoba,  "iru,  mahne  glar,-  tc,  eoBcbtotiUe^  «be 
A^iwtioB  of-aeraml  subafeDeeB  will  mfiee  .-^ 

let-  Tiu  oomBsn  powder  blooklMtd  fcr  oidiatry  non-elaatic  tfoaUa ;  (h«*  i* 
tlw  gr«>leat  dtftmnao,  iMweVsr,  betwem  diSannt  apMinnn*  of  Uu^Md  in  Aidr 
'oe  for  tliiB  pui<p««e,  aome  ctueing  the  dapJwt  to  tfttii  over  tlia  maolda  vm? 
qnickly,  whilst  othera  acarMly  cauae  it  to  ipread  at  all  i  Iho  beat  ws  bavs  taaad,  aad 
it  haa  be«n  veiy  goodi,  ia  "  Diz^a,"  aotd  is  tw«p«Hii7  patbata,  ona  er  nrcraf  which  will 
aarve  tiie  oparator  a  long  time  for  tbia  purpoaa. 

2ad.  For  tke  moaldamade  of  aliatic  otrnfotitiA  (86]  he  will  leqaira  Uia  fallowiag 
liqQida,p«tMtedbyHi,A)exan4erPaikM:-'A,  thspfaoapIioTnaaolwtion'utomakcmMilj 
thrM  oaniKfl  af  wfdoh,  vuit  61  gnaina  of  beea-wax-  or  tallew;  tben  diaaolVe  ei^t 
graiea  of  india-rabber  eat  up  Ter7  amall,  in  160  ferain  of  biiul^de  of  caiban,  tad 
wheft  it  je  iiaacWod  add  bo  it  vety  oarafully  (aa  it  i«  highly  inSammable)  the  mcdted 
4  and  diake  &e  miitura  tVmMgbly ;  (ken  djaaotre  04  gT«iiu  of  iiliim^lmiiia  in 
06ftgi:«iii»(al>eat  3}  onaoe*}  of  biaulpliide  of  earbon,  and  add  to  it  80  graina  of  ^iiit  of 
tuTpMCiue,  ftodfilgnunt  of  aijhalteinflDapovderj  ■hwn  iliwiihUl,  adil  llija  miJiitliiFi 
o  the  pwriw  ens  of  iadia-mbbar  and  wax,  and  thoroii^ily  aix  tliem  bj  nlial  it 
),  the  ait?cr  aoltitton— to  make  twcAty  outtM  (oae  pint)  of  thia  lifoid,  4iM*lTe 
ibout  18ot  19graiiM  of  puraailTer  in  about  BO  or  3S  grafnaof  tbeatrangeatnttrie 
arid,  and  tben  dUuteit  te  the  required  Tiduine  witli^wMM  mter.  .And  C,  tha  gM 
aolution — to  make  20  ouncea  of  which,  diaaolTe  about  G  or  6  giaiov  of  pure  gold  in 
«baat  20  oi  26  graina  of  a  hot  mixture  of  one  maaatm  of  nlttio  arid,  and  abcnit  two 
or  ibrca  aieaaiuee  of  hydnwhloiio  aald,  aad,  whan  diaealfed,  dihite  Iko  MdhitioD  wilb 
unoea  of  dutiibd  wattt. 

Che  aame  patentee  inohidea  is  bia  pataot  a  phoig^Kima  awolding  mo^xMitkai,  by 
tfaa  naeof»hiebtbaiBnaiii«D  in  the  phdifhoraa  aolution  iadlapaoaedwiA,  theamdda 
thamaelTea  oontainiag  tbe  ref uifod  amoont  of  pluMidionia ;  to  Maks  abont  ooa  povftd 
of  tbia  oamjleB.lioa,  melt  togetkai  half  a  pound  aash  of  wsi  a«d  daen'  fM,  than 
dissolve  aboQt  19  or  20f|Tainaof  phoal^onia  in  about  300  giaina  of  bifu^da«f 
carbon;  ke^  the  wnmixtuM- barely  melted,  and  add  the  phoaphmia  aoladoB-dnaly 
>  it^  and  with  briak  atbiing  dt  the  ht,  posring  it  in  at  (ho  bottom  of  tke'<ntfnd 
mixture  by  a  veaaal  witha  laUg  spout,  to  prevent  iti  inflaming.  It  ia  h*|gM} 
dngeTAna  to  leBva  apilled  poitiona  ef  the  pboaphoma  aohition  <u  iiii^«idllMa  abnit  in 
lot  wllb  wood,  paper,  raga,  ka.,  aa  afUr  a  b^ae  of  aone  time  («Mtt  hnuv) '  Aey 
«ftan  burtb  (dto  Aame. 

«.  teleaHaa  WtJep— M»b  nocMMa,— For  TeryamaU  irtiolaa  of  wUtAiOitte 
—  A  great  number,  aucdi  aa  bnttooe,  hooka  and  ey«a,  $ina,  te. ;  and  Wbfeh'Mqidre 
only  a  very  Ihia  depoait,  the  aim^  immenaoa  ot  waah  ptooeea  will  nswer  rety  well, 
:  ba^  both  eaay  of  exeoatiAi  aad  cheap.  For  the  nulUplioation  of  nnmeniQa  amall 
1 1  attiolsa  in  copper,  luch  aa  oiedallleng,  Sse,,  the  aingle  cell  prooeaa  ia  Tery  adVan- 
!  tageoua;  it  ia  quicker  than  the  battery  proceaa,  andconaiderfog  tbe't{ineoMnpled,'tttid 
1 1  tbe  other  elemanta  of  aipenae,  it  ia  to  be  preferred  to  that  method.  But  fcr  all 
;    ordinary  dqmaila,  pUtiag,  &c.,  the  battery  proeeaa  ia  by  far  tha  beat,  beeauM  eoMtnga 
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of  ur  lUckMM,  in  all  oriiiiuy  Mettl*,  nwybe  oh*«iB><t7(l,AaA4lMMtutlNiBdo 
natf  M  in  theollier  pnncwoa,  requin  feanraL 

en  W-.1— ^  ^  — .wi-,  »-^ — iM,^  »■■-**.—  m.-  opentlor  wSl  Met 
emiddar  aliMit  nuktog  d^otiting  liqni^  They  sujbanadekytirsBMtliodi,  the-me 
(tiled  the  ohtsiioU  'ud  the  Other  the  batter;  pnwaa.  Tile  cheniod  pntoSM  raiiiits 
of  the  nvieut  ingrvdlati  b;  tha  ntnal  obnoieta  dmus,  and  addtag  them  together 
in  nkthle  pn^orticiu  to  'fcim  the  mmplete  )i<|iiid)  jtoaMtaae*— 'Itti  the  ordtiary 
col^tate  of  beeper  aidution  it  prepared  b^diMoMng  a  certain  jiro^rtiiHi  of  eom- 
naniial  aalpbato  of  copper  in  watar,  and  adding  to  it  a  Mrtaia  ^oporHon  of  MilphnTie 
■aid  to  fens  .A*  Mid;  and,  Sod,  to  form  the  ordinary  ojanide  of  litferwaA'petaKinn 
plititig  liqttid,  nlrer  it  dieeolTed  in  -dilate  aitrio  iDid ;  lie  aohitlon  ot  BitMa  of  riber 
fbnned  it  piedpitated  by  addiUm  of  a  lolation  of  oymide  of  potueiOia ;  the  White 
pMdpitato  ot  oy«B!de  of  Bilvei  ia  waited,  tuil  then  added,  u  much  of  it  u  wUl  dia- 
nln,  to  a  toldticn  of  oyanide  of  potaaainm ;  iftar  tliat  an  addltiOiwl  portion  of 
^■tideof  potaariumianddad  to  fmrm  Jret  cyanide.  Tbe  battery  prooeei  coniiMe  in 
lihiDg-aeue  vmt«  tad  ditHolriAe  in  it  a  certtin  proportlen  of  add  or  ealt,  aa  the  otBe 
may  be,  then  plaaaAg  a  large  anode  of  the  ^ven  netal  at  the  lower  part  of  the  liquid 
Md  a  amall  bnglit  cMhode  at  the  upper  part,  and,  if  neeesaary,  ap^ying  heat,  and 
awuMliWg  them  with  a  niitaUe  battery  nntil  the  i«q«ii«d  qnantttyof  Uetal  it  dia- 
■oKed,  which  ia  radicated  by  the  oathode  reoeivrng  a  good  depodt ;  in  making  gold, 
tihatiana  the  oa&oda  ia  gcBarallj'  plaoed  in  a  'Small  ponnu  cell  (Uled  with  the  aame 
Hqtid,  and  hnmBned  nearly  to  its  edge  in  the  outer  liqitid,  and  by  tranrferring  the 
oalfaode  iinaaimiallj  to  the  gold  loliition,  and  aboorbing ;  if  it  reeeiree  a  good  deposit, 
we  may  know  dlat  RffidiBt  metal  i«  dieaohed;  As  lignid  of  the  cell  may  tlieobe 
lUed  totiieettler  eohatien.  If  ft  ia  Witihedto'mAsBalidMteof  copper  solution  by 
tUatnrthod(whiifawB'riioaldnatadTiM,  bowerer,  tile  etlt  being  bo  cheap],  tahe  the 
etme  quntfty  of  wiler  as'  we  proeeribed  for  tiie  chomiCBl  medtod,  and  add  to  it  aa 
kuMh  aaid  aa  wh  contained  in  the  -aalt  of  copper,  with  the  free  sdd  tta  before,  tnd 
Iken  paaa  a  emrtnt  from  a  batt«y  of  (me  or  two  pafra  trf  a  large  anode  and  mall 
tattedf^  until  tnfBdent  metal  wna  dimolTed;  or  if  it  ia  deeired'tomBkesome  cyimide 
tf  ^Tcr  Mid  pMaaaratn  aolutisn  by  this  nMhod,  wbieh  is  eomeHiaea' done,  t^  the 
aana  proparliosB  of  wateiv'icysnide  of  potaeafnm,  and  ftee  oyanide  bi  in  (he  chemical 
pteeeae,  «nd  fim  the  ottnent  by  a  tivge  atlrer  anode,  ntil  the  same  proportion  of 
ohar  ia  iliaiiiil  i  ml  as  reqnind  in  the  chemieal  method. 

W.  Selvotlom  of  Dapoaltiiie;  Liqnldat— TWfbUowingralaa  thenld  be  obdorred 
im  aaleelsAg  •■anlbdtlo  depoeitiiig  liquid  for  the  battery  proeon. 

lit  It  should  act  abongly  i^mt  the  «Bode,  and  btdd  abnndinoe  of  metal  in 

3bd.  It-ahoaM  ;aaiota  good  elertriori  oefcdoatiagpdwar. 

M.  n  aheuU  yield  ito  metal  f^ly,  and  in  «  Mgnlipe  stirte. 

4tb.  It  aheald  not  iet  abamically  to  any  gfaat  eatent  'apon'  the  base  mattla,  beoRnae 
itiathatve  goMrally  «i^  to  coat,  and  thamlcal  aatlon  upon  it  wonld  endniger  the 
•dbMiaai'Of  the  dapotitad  loatal. 

Ml  It  akaold  Mt  Aeeompooe  by  contact  with  the  atmoaphere,  nor  ahanld  !i^t 
>"<— ice  itin'toeh  a  way  as  to  injure  it  for  depositing  ptirpoeea. 

6th,  It  is  bettai  if  it  doea  not  evalTe  gas  at  the  surface  of  the  iccofving 
•ttiele  whilst  depositing,  baoanae  that  gcoarstly  indicates  a  wute  of  battery  power 
Wtwailad  by  oaMatfaa  of  the  liquid. 

ri     Google 
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Bl.  Taitlne  »  DapiMltin(  UquU.— To  tut  ft  depomting  liquid,  put  a  cor- 
lent  of  elactridty  tlirough  it,  from  about  tro  pain  of  Smee'e  batteriei,  wifli  « 
■uitable  olaan  anods  of  propar  die,  and  a  dean  pi«ce  of  iiOD,  bnn,  or  copper,  of 
about  tlie  aams  UEe,  to  receiTS  a  depoait,  obscrring  how  much  gu  la  erolTod  in  tlw 
batUry  1  ifths  deposit  appoan  qaickl]',  and  u  of  a  bright  and  proper  otdonr;  and  if  it 
adhera  to  the  nutal ;  if  the  cathode  erolTea  gu  from  its  Burfaoe,  and  the  anode  dia* 
tolvM  Araelj,  deanlj,  andirithout  escape  of  gsi,  work  it  at  interrals,  keeping  it  exposed 
to  light  and  air  ;  obserre  if  it  continues  to  woA  veil,  or  vhether,  on  (he  conttmy,  it 
ahowf  a  decrease  of  conduotibilitr,  deposits  a  sediment,  or  if  the  anode  becomes  cora-ed 
wMt  an  insoluble  crust  (this  last  ipay  arise  either  lh>m  dcflcieiicy  of  free  add,  or  titaa 
impuiitiea  in  the  metal).  If  but  little  gas  is  evolved  in  the  battery,  it  is  a  bad  coo- 
duator,  and  will  neither  diwolTe  nor  depoeit  the  metal  ft'eely  at  that  temperature,  or  it 
ia  deficient  in/rx  acid  or  frit  salt.  If  tlie  depodted  metal  is  of  a  bad  coloor,  either 
the  battery  is  too  elxoag,  the  receiring  article  too  imall,  or  the  liquid  is  incapable  of 
yielding  good  metaL  If  the  immersed  metal  or  article  is  coated  by  simple  immenion 
withont  the  aid  of  the  batlery,  it  shows  that,  to  adapt  the  liquid  to  artidea  made 
of  that  particular  metal  or  alloy,  they  must  teodve  some  prerions  preparation,  in 
order  to  make  the  depout  adhere.  If  it  deposits  a  sediment,  or  altemin  oondueti- 
bility  by  exposure  to  Uie  air  uid  light,  the  greater  probability  is  that  those  infiuences 
alter  either  its  chemical  composition,  or  the  arrangement  of  ite  partides.  If  it  erolTcs 
gas  at  the  lecdring  surface  during  deposition,  it  shows  either  that  there  is  too  nodi 
battery  powjsr,  too  little  metal  in  solntion,  too  modi  /rn  acid,  or  that  it  is  a  wutetbl 
liquid,  in  which  one  part  only  of  the  current  is  employed  in  depositing  metal,  whilst 
another  part  of  it  is  employed  in  depositing  gas  and  oxidating  the  liquid. 

92.  Ta>Ung  lalutlona  fa>  Sayocltliis  Allori. — With  edutiona  in  vhidi 
alloys  are  to  be  depoaited  the  most  important  condition  is,  that  ndtlier  of  the  metala 
to  be  deposited  are  electra-poeitiTs  to  each  other  In  that  liquid.  This  is  beat  teated 
by  taking  a  wire  of  each  metal,  connecting  them  with  a  galTsnometer,  and  dmnl- 
taneoudy  immersing  their  free  ends  in  the  liquid ;  if  dther  is  electre-podtiTe,  the 
needlea  of  the  instrument  vill  be  deflected,  and  the  direction  of  the  defleotiDn  will  in- 
dicate which  is  poddTc,  whUe  the  amount  of  deflection  «itl  indicate  the  amount  of  their 
electric  difference  in  that  liquid.  It  may  also  be  teated  by  immersing  a  wire  of  eadi 
metal  (not  in  matoal  contact)  in  the  liquid ;  if  dther  beoomei  coated  witk  metal  in  an 
hour,  that  one  is  podtiTe ;  but  if  ndther  beoomea  coated  in  six  hoori,  there  is  no  per- 
oaptible  deotrio  difference  between  them. 

9S.  The  fdlowing  experimraita  bear  upon  this  part  of  the  snbject,  and  diow  that  if 
a  liquid  contains  two  metals  in  sdution,  and  a  wire  or  other  piece  of  eadi  of  tfaoae 
metals  is  immersed  in  the  liquid,  and  one  becomes  covered  with  a  depodt  of  metal, 
while  the  other  does  not,  the  one  so  covered  is  deotro-podtive  to  the  other  in  that  liqnid. 

1st  ExperiDient.  With  an  alloy  solution  consisting  of  equal  measnraa  of  a  sbong 
solution  of  protochlonde  of  tin,  and  terchlcride  of  antimony,  with  an  anode  eithn  of  tin 
or  antimony  [the  Utter  ia  the  moat  proper,  because  it  does  not  coat  itaelf  by  simple 
immenion  in  the  liqnid],  a  copper  cathode,  and  one  pair  of  smdl  Bmee's  battery,  only 
antimimy  was  depodted ;  tin  coated  itaelf  with  antimony  in  this  solution  by  simple 
immenion,  and  was  found  by  the  galvanometer  to  be  strongly  podtire  to  that  metaL 

2nd  Experiment  With  a  liquid  composed  of  equd  measures  of  a  solution  of  pnrto* 
diloiide  of  tin  and  chloride  of  bismuth,  and  dther  a  bismuth  or  tin  anode  (the  fbnnei 
ia  the  best),  a  brass  cathode,  and  one  pair  of  small  Smca's  batteries,  only  bismuth  vm 
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dapoaited;  tin  wu  poddTe  to  bumnttt  in  this  liquid  bj  tlu  galranometai,  ind  ccated 
itaelf  quickly  vith  thftt  metal  bj  limple  immermoD. 

3rd  Eipeiimsnt.  With  ■  mixture  of  eqiul  msuurei  of  teielilaiide  of  antiinanf ,  uid 
;Uoride  of  bismatli,  lotimony  anode,  copper  cathode,  and  a  feeble  Smee's  battety,  only 
anb'mnnj  vas  deposited ;  bitmatti  coated  itaelf  elovl;  vith  ontimoiiy  in  it  by  the 
aimple  imtoeniaii,  ftnd  wai,  by  the  galTanometer,  moderately  poutiTO  to  the  Utter 
metal  in  it. 

4&  Eipetiment  With  100  graini  each  of  protochloride  of  tin  and  chloride  of 
line  diasolTed  together  in  an  ounce  of  distilled  water,  tin  anode,  copper  oathode,  and 
one  pair  of  mall  Smee's  batteiiee,  <mly  tin  waa  depocited ;  line  wai  poaitiTe  to  tin 
in  iJiia  liquid  by  the  galvanometer,  and  depodled  tin  Tifoa  ita«lf  by  dm^de  immenion. 

fitli  Experiment.  With  equal  meaBures  of  atrong  aolutiona  of  nitzate  of  line,  and 
taraibate  of  biamuth,  and  a  little  nitric  acid,  bianuth  anode,  oopper  cathode,  and  a 
feeble  one  pair  battery,  only  biuunth  tu  depoaited ;  lino  waa  strongly  positive  to 
biamuth  in  this  liquid  by  the  galvanometer,  and  coated  itaelf  quickly  with  that  metal 

6th  £zperiment.  With  a  aolation  of  the  mixed  anlphste*  of  line  and  copper,  copper 
anode  and  cathode,  and  a  lingle  small  battery,  oopper  alone  waa  deposited ;  zinc  waa 
■tniDgly  positive  to  copper  in  this  liquid  by  the  galvanometer,  snd  coated  itself 
imnuidiataly  wlth.oopper  in  it  by  simple  immeraion. 

9i.  Further,  if  we  take  some  distilled  water,  and  caustic  potash  is  dissolved  in  it, 
rfiT""c  *  moderately  atrong  current  through  it  by  platinum  alectrodea,  hydrogen  gaa 
will  alone  be  act  free  at  the  catbodo ;  in  this  case  also  hydrogen — the  least  poaitiTa 
of  the  two  poeitiva  elements  of  the  liqaid— potaasium  and  hydrogea— is  set  Iree  or 
deposited.  If  we  now  add  a  little  eulphorio  acid  to  the  liquid  to  convert  it  into  a 
sidiition  of  snlpblta  of  potash,  add  gome  sulphate  of  zinc  besides,  and  pass  a  weak 
conant  through ;  we  shall  obtain  a  deposit  of  tine  on  the  oathode,  but  no  hydrogen  or 
potaaainm  ;  in  this  case  we  cannot  determine  by  the  gslvanometar  which  is  the  most 
positire  in  this  liquid,  hydrogen  or  linc,  beosuse  the  former  is  a  gas ;  but  it  is  probable 
that  hydrogen  is  the  most  positive,  beoanae  linc  does  not  evolve  it  by  simple  immenimi 
in  this  liquid.  If  we  further  add  ttt  the  liquid  a  small  quantity  of  sulphate  of  copper, 
snd  treat  it  ss  befme,  neither  potassium,  hydrogen,  nor  zinc  will  be  deposited,  butmly 
co|q>er ;  and  we  ftnd  by  the  galvanometer  that  copper  is  less  positiTe  than  sine  in  such 
a  liquid,  and  that  zinc  coats  itself  with  copper  in  it  by  simple  immersion ;  in  this  caao 
also  the  least  positive  of  the  positivs  elements  of  the  liquid  is  alone  depoaited.  From 
these  and  many  other  experiments,  which  we  have  tried  with  similar  results,  we  deduce 
the  fidlowing  rule : — If  a  liquid  contains  ssveral  metals  or  other  electro-positive  sub- 
stances dissolved,  and  a  tnat  electric  onrrent  is  passed  through  it,  only  that  substonoe 
which  if  the  least  electro-pod  Live,  and  which  ha*  the  weakest  affinity  for  the  add  or 
negative  elements  of  the  Lquid,  will  be  separated  from  its  acid  and  be  deposited. 

9S.  With  regard  to  the  influence  eierdsed  by  the  proportions  of  the  ingredients  of 
the  liquid,  and  the  strength  of  the  current,  we  may  observe,  that,  if  s  liquid  contains 
several  metals  dissolved  in  equal  quantities,  and  only  one  iabeing  deposited  by  the  passage 
of  a  weak  onrrent,  a  consideTablo  increase  in  the  strength  of  ibe  current  will  cause  a 
portion  of  Uie  next  more  positive  metal  to  be  deposited  along  with  the  less  positive  one; 
but  this  alloy  deposit  will  not  be  very  coherent,  because  the  power  required  to  deposit 
the  MCODd  metal  in  the  regnline  state  will  be  so  great  ss  to  deposit  the  first  ss  a  soft 
powder.     This  holds  most  trus  when  the  difierence  of  electric  power  tvqalred  is  the 
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gnateati  ftir  inttwww  .  Irt,  if  sinall  and  eqa«l  qiwntitiw  of  nilphateof  siiio  «nd«nl- 

plxte  of  copper  are  dissalTeil  logetlwr  in  a  luge  qunlit?  of  water,  and  a  feebU 

<    curNDt  pMwd  tliToiigli  th«  lolution,  oaij  leguline  ooppar  will  b*  depoaittd ;  bat  if  the 

\    battery  powv  be  ocondarablj  increaaed,  eitber  by  a  greater  natnW  or  largw  vaxtma* 

'    of  the  battery  platea,  the  deposit  of  copper  will  oean  to  be  rcgaliacs  and  aino  wfU  tw 

I    dapotnted  witii  it.    If  the  power  be  atill  fonher  increaiaed,  hydrogen  gaa  wHl  aJao 

I    bo  erolved  at  tiie  nii&ca  of  the  dq>oaited  metals.    2nd,  If  we  diaaolve  a  inuU^oaati^ 

!    of  anlphat*  of  oopper,  and  a  large  quantity  of  ntl^te  of  lino,  in  a  la^  qnantilT  of 

i    watH,  and  paaa  a  atrong  ounentthrongh  thaaolatiaD,  ooppar,  line,  and  hydregM  wfll 

I    be  aet  free  at  tba  catliode.     3rd,  If  wa  ilightlyj  moiaten  a  lump  of  eaulic  petaall 

I    wiA  pure  watar,  and  pan  a  weak  eleotrio  coirent  through  it  by  platinvm  ebotfo^aa, 

hydnlgen  alone  wiU  be  aet  Iree  at  tie  catboda,  bnt  if  a  Teiy  powerful  eurreat  ia  «m> 

ployed,  potaniimi  abo  will  ba  depoaited.     In  eaoh  of  Ihaae  oaaai  we  find,  diat  whea  tb* 

conent  ii  weak,  the  laaat  poaitiTo  of  tba  poaitiva  aabstanoaa  ii  alone  deported ;  bvt  if 

the  power  ia  anffleiently  inoreaaed,  and  than  ia  only  a  amaU  proprntiaa  of  tfce  laaa 

poaitLve  imbgtanoa  preaent,  the  more  poaitive  aubatancea,  even  thoogh  they  are  mod 

nora  poailire,  will  alao  be  depoaited.    Thus  the  weaker  affiaities 

knd  to  the  greateat  extent ;  the  enrent  of  eleebiaity  eieroiaiiig  iti  ii 

n  the  greateat  porpartkmB,  upon  the  aalt  of  &•  leiat  pantire  metala. 

96.  l)«po«ltlng  LlfDlda— For  the  benefit  of  the  piutioal  depotitor,  to  when  a  | 
general  knowledge  of  all  aolatieiu  Aem  whkh  oidinary  metala  may  be  da^oattad,  with  | 
'  r  reepeotive  adTantags*  and  diaadvantagea,  i>  of  eonaidenble  impertaiuie,  we  witt  ' 
giTB  a  deoohptiDB  of  thoao  eolations  in  rsgoler  oidei,  mekiag  lueh  renarla  ia  a«r 
[reaa  aa  will  be  likely  to  aaaiat  him  in  the  talecUon  of  thoaa  moat  auJLMe  for  hie  ' 
,  partienlar  purpoaes.  i 

VI.  AitttmoHg  &AXm<u.-— The  moet  comnen  aalta  of  antfnumy  bfb  Oe  anlfbide,  ' 
i  terohloride,  and  potaaaio-twHate.  Tbe  bydrochlonite  of  terehleride  of  MtiMoay,  | 
'  i.e.,  the  ordinary  chloride  or  butter  of  eatimeay,  aa  prepared  for  pharmaoettlical  pnryei, 
ia  formed  by  chamie*!  taeana  tbna :— take  one  pound  of  black  aulphide  of  ta)imcmjt  \ 
add  to  it  four  pinta  of  hydroohlorio  acid,  gently  heat  the  miztare  wiUi  eaaartani  j 
atirring,  until  the  gaa  crolred  dMiaaaea,  then  boil  it  slowly  down  to  two  piati,  kaeyliic  . 
it  partly  oorend  all  the  time ;  tori,  it,  filler  it  through  oalieo,  and  keep  it  in  »  ate^  I 
peied  bottle.  It  ia  now  a  yellowiafa  red  liquid,  of  apemAo  gnvity  1-47,  bat  biianw  : 
nearly  eolonileaa  by  depoailing  mtimony  from  it  by  the  battery  preeaaa ;  tba  yrica 
of  theoomniereial  artieleii  about  unapenoe  per  pound. 

A  timUar  aolntien  may  ba  made  by  the  battery  method ;  tkia  oanriata  i>  ptMA^ 
ourrent  front  aererel  paira  of  batteriea  thnwgh  atK»g  hydroohlorie  add  by  a  large 
node  of  anlimany,  until  a  good  deposit  ia  obtained ;  this  aolution  ia  naaily  edetuleaa. 
Tba  chloride  of  antioony  ii  an  ezeeQcnt  conductor  of  eleetridty,  it  di«olrea  the 
anode  fredy,  yielda  pUnty  of  bright  i«gulina  met^  if  the  battery  power  ia  mBoiently 
k,  and  ita  depoailing  power  doca  not  deteriorate  by  azpoaore  to  light  4r  tha 
atmoapbera,  bat  it  a^eara  to  be  gradnallyeilnaitedby  wwrUngi  itiaaiw  dacom- 
id  more  or  leaa  rapidly  by  sine,  tin,  lead,  iron,  braaa,  and  gennaa  nlTer,  eaoh  <d 
whieh  coat  themaelTca  in  it  with  antimony  by  rimpls  immenioii,  and  artitlaa  liamefwd 
in  it  require  to  ba  waahed  with  hydraohlorie  acid  befl>re  waaUsg  then  wiUt  watov 
otharwiae  the  latter  decompoaea  the  adhering  Uqaid  and  eoren  thrat  vith  m  irUla 
iMolnble  powder. 

OS.  The  mixed  ehloridea  of  antimany  and  ■nuMmia  Gmb  b  ^Wf  gwd  d«|MMsg 

7     Cux^ 


ahuhunt  soLDxiotia.  &&. 

li^idd.  It  iii*y  imSavaei  eitbtr  hy  Iha  baiter;  pnicau,  b;  ngisng  ooa  mewue  of  m 
MMrmted  aaiatioaat  MltMBmonUo  with  ons  meuun  of  Jiydfooltlont  wid,  uidivoikios 
•KtiBsny  into  it  by  meuwof  a  batCwy  tndalM^  uiUmc»r«n»d*i  <a  byaiiuiil? 
mixing  together  equal  meuurw  of  t,  Batai>ted  uiutioB  of  Bal-inwwniiiai  uti  comoetcUl 
oUonda  of  antiBMinf.  mi*  ulation  ooodiiota  eaiil;,  ;idda  ibs.nMtal  frecilf  and  of 
g-fi  qualitf,  md  diMMiwt  aat  u  itzoogly  upon  hue  sMtdla  u  chlorids  of  aidiiiuinjr 
■liB* ;  but  in  oUiM  napaeti  it  ia  timilu  to  the  eUnrid*.  The  nixed  oUoides  of 
(ntHBOny  and  niwgtiyfl,  or  of  tnlimaDy  and  InaiiiBUi,  jicM  ■  nguliiw  d^wit  vwlj, 
bat  da  nat  appMi.  to  p«MM»  any  ipaoiAl  idnoUeM. 

M.  The  potaiBO-tartrale  of  antimony  is  a  ult  not  yeny  loIuUe  ia  •wtiei ',  't» 
afoaon*  atdution  k  %  1017  ^'^  ccaduotor  of  elactiiaily,  and  ia.>u)t  to  be  C0Bp«Tad  to 
tbo  cUoride  for  depooling  parpoaea ;  wa  haTa  neTor  bean  able,  eitiier  with  sliQiig  ot 
«Mk  battecies,  to  deposit  irom  it  anythiDg  better  tbana  anall  ^anti^  of  tntimony 
ia  the  atate  of  a  perfectly  bUok  pmrdn; — ontheotherhaaditsaolntiMiinhyitochkno 
•oM  (irUch  dindvee  it  Ttry  freely],  ot  hydrooUoria  axiid  and  wftts,  isby  £>r  the  best 
aotntioBlbrdapaaitingantuianr'tbatwehaie  triad;  itiia  moit  «ioeU«nt' condncter 
oCfllsotrioity;  it  ia  not  impaired  by  lo«gw«a4dngDte^>o*aie  tolighior  tbeatmoapbe^ 
(we  hare  dtpoaited  antimony  hnm.  it  oooatanUy  dniins  laany  monlh^ ;  it  irill  bear  a 
yimj  great  amount  of  battery  powtr  vitboot  (be  depoait  puaiog  into  tiia  atate  of  a 
ItKM  powder ;  it  depo«ta  re^i«o  metal  very  tapi^  and.in  ffeat  IhictottKi ;  we  have 
obtained  each  depoeita  from  It  upwards  of  two  inches  ia  tbicknest ;  article*  immeiwd 
in  it  waah  daaa  in  wttea  alooa  witkaat  the  praiioui  um  of  hydroohloria  acid  ;  it>  may 
be  DMtde  by  mizii^  together  abont  two  pootdp  ot  water,  four  pooada  of  hydroobloiie 
a«i4  and  aig^t  pounds  of  potaaaio-tartrate  of  antinooy ;  a  gtettme  pMporttcu  ot  watM 
Bay  be  ii>aed  if  deaijed. 

let.    Hntli  tlf  H»pV  mnA  wal  .nlpViAi.  rf  .nfi.iiiii.iy  A^twiiti,   in  ~i)^  hjjTv%-mlph.tji 

at  ■■winnia.  and  the  resulting  udotiMia  coadaot  Tsry  finely  iritb  im  antimony  aoade 
aad  one  pair  of  Smee'a  battery,  bat  yield  no  depoaie  of  nsM.  ensK  with  a  battery  of 
tv^Ay-flTe  pair*  Intasity.  iiqiieaa*  solutions  eithfz  of  (laustie  potash,  taitnte  at 
pataah,  or  ozalat*  of  potaah,  acaioaly  oonduot  at  all  with  an  anode  of  anIimDny,  and  t^ 
batlMy  ooaaialing  of  one  or  two  paiia.  Cyaaide  of  antimony  diaaolred  in  a  aolnlion 
of  eyanida  of  potaaaium  has  been  proposed  as  a  depositing  liquid,  but  we  have  foand 
a  aofartion  of  oyanide  of  potanium.  to  be  a  Tety  bad  o««duator  with  a>  anoda  of 

101.  .AntimeDy  ia.  one  of  1^  eaiieat  matala  to  deposit  in  the  regoline  itate ;  ita 
^aaaanae  when  depotited,  from  the  oblorida  aolDtioDa  and  front  th»  iidatiini  of  the 
patafatD-ta^nte  in  bydnchlono  aoid,  ii  very  beautiful,  and  when  d^weitod  akiwly,  it 
htta  mnah  the  appeannoa-of  high^-|ioliahed  steeL  Scma  of  its  icopeitiea  whea  thn* 
dsfOiited  aae  «sy  peculiar  and  in(meatiiig,eip«(iially  with  ragaid  to  heat:— "H  during 
a«y  pwt  of  the  tiiae  Qte  depoait  is  progreeaing^  the  d«p»siwd  onkimon;  b*  .taken  out 
tM  stoned  RBBlly  or  rubbed  with  aa^  hard  aobiMMe,  (oeJi  «b  m«UL  or  glau,  an  «s- 
plawnn  oocura,  aaoon^anied  nth  a  amaU  elood  of  white  vapour,  sooiitiiMs  with  a 
dadt  of  licbt,  and  BMily  alvay*  with  omsideraUe  liMt,  luffioiant  to  bum  one'*  Asgsn, 
aaib  -guttaFpemha,  bum  paper,  and  btsb  iwiioh  dsal  wood  quite  brown,  «Q>eaially  if 
the  d^oait  ia  lUiki  aod  i&Tanably .  a«eaia|Ni)JMii  by  fraMure  of  th<  d^oiiled  meUt ; 
MVctiDiei,  if  the  process  of  deposition  bas  been  interrupted  and  t2ie  depoaited  nietal 
ia  Bet  hmnogenaous,  the  fractoro  eiteoded  qwtethrou^  tka  metal  toqpwaxds.ef  one. 
tt^thof  aainah  in  depth.    Tfan  pheBomeuon  ha^  been  ohaemd  many  tiaaar  both 
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befbieandnnoeittflnt  paUioatioDi  in  Mranl  iniUnces  the  azplanon  took  place  < 
in  tbe  liquid,  hj  Etiikiiig  tbe  depont  tgiintt  tlia  g\uu  cxmttiniiig  Tsnel ;  and  in 
initonoe  it  occuikhI  tfter  the  metal  had  been  veil  wuhed  irith  dilute  hydrachlorio  acid, 
dried,  and  hfd  remained  oat  of  the  liquid  geranl  hoon." 

On  one  ocoMlon,  a  depoait  had  been  veil  vaahed,  dried,  and  oat  of  the  aolntian 
totaj  hoan,  and  a  liiend,  in  oourBe  of  oonTeraition,  vu  anconacimuly  breaking  at 
portioni  off  it  with  hie  fingen,  vhen  it  beo&ine  gaddenly  heated  and  exploded,  cauaing 
a  alight  Qoite  like  the  ligbling  of  a  congreTS  match,  and  biuniiig  bii  flngera.    On  other 
occaaioni  a  depogit  haa  been  progreaiing,  and  has  been  remored  an  initint  for  ezi 
nation,  and  the  battery  liqnid  atrengthened  b;  the  addition  of  acid ;  npon  ezai 
ing  tliG  depoait  a  feir  hours  aftenraxda,  it  hu  been  found  oracked  In  raiiona  directiana, 
ai  if  an  eiploriaa  had  occorred  in  the  interral,  although  the  apparatui  has  been  undia- 
turbed,    A  French  miter  haa  laggerted  that  thii  depodt  ii  a  compound  of  antunoDj 
and  hrdiogen ;  and  from  the  fact  tliat  the  explMioD*  ocooired  when  tlie  metal « 
depositing  rather  rapidly,  Te  are  inclined  to  think  this  explanation  correoti  the  exl 
power,  at  we  hare  seen  in  other  caeea  of  hydrogen  depoeit,  which  being  in  ila  naaoe 
state  innead  of  b^g  erolTcd,  might  oombine  vith  tiie  metal  and  form  an  ezploai 
oompound.    Another  saggestioa  ve  vould  make  is,  tliat  tbe  meUJ  is  deposited  it 
peculiar  condition  of  unequal  mechanical  tension,  aiuilar  to  that  of  unannealed  ^aaa, 
and  (bat,  by  breaking,  the  cloan  aggregation  of  tbe  particle*  maj  derelop  light  and 
heat.  , 

102.  Another  peculiarity  iu  depoeiting  antimony  fhmi  the  potaaaio-tartnte  soln- 
tioo  if,  that  !if  the  solution  be  a  Tery  deuae  cue,  and  the  proceaa  long  oootiniied 
Titbavt  distnrbanoe  of  &a  liquid ;  the  deposit  occordng  upon  the  cathode  will  slowly 
tfa'ead  out  in  the  form  of  a  thin  sheet  upon  the  surface  of  the  liquid,  ontil  it  tout  ~ 
the  aaode;  whilst  tbe  depout  beaeatb  progtessea  very  slowly.  We  have  a  buttoa  of 
antimony  fbrmed  in  this  way  upon  a  Tortical  copper  wire,  one  and  fire-eightlu  inchea 
in  diameter,  tbe  depoiit  beoeatb  the  surface  of  the  liquid  baring  been  only  half-an-iaob 
thick;  it  occupied  about  eighteen  days  with  a  email  one  pur  Bmee's  battery  in  forming. 
D^OMla  of  antimony  formed  in  tbe  aboTS  solution  do  not  spraad  over  bLkckleadel 
snr&oei  of  gutta-percbs,  nor  do  they  adhere  with  any  great  degree  of  firmneas  to  copper, 
brass,  or  iron. 

103.  Bitnuth  SalU.—1!ba  most  uanal  compoundB  of  bismutb  are  the  chloride, 
mononittate  (pearl  white),  and  temitrate.  The  chloride  is  fortned  by  digesting  bia- 
muth  filings  a  long  time  in  a  warm  place  with  hydrochloric  acid.  The  mononitiate  it 
formed  by  disunlviug  bismuth  to  aaturation  in  wunn  dilate  nitric  acid,  and  then  adding 
a  large  quantity,  say  fifty  or  a  hundred  timet  its  volume  of  water ;  the  precipitate  pro* 
dnced,  when  well  washed  with  water,  is  the  subatance  reqniMd.  The  temitrat 
formed  by  diatolving  tbe  metal  in  bat  i^tric  acid,  evaporating  the  solution,  and  leaving 
it  in  a  cold  place  to  crystalliie.  Biimutb  may  eaaOy  be  deposited  &om  a  aolution 
formed  by  dissolving  eiAer  mononitrate  or  temitrate  of  hiamutb  in  dilute  nitrie  a 
but  reqoirea  an  exceedin^y  feeble  current  to  deposit  it  in  a  leguline  state ;  its  appear- 
ance wben  so  deposited  is  very  beautiful,  white  with  a  fiunt  pinkish  tint,  and  with  a 
fine  dlky  lustre ;  it  does  not  spi-ead  over  blackleaded  surface*  of  gutta-percha  in  this 
liquid.     A  bismuth  anode  does  not  diasolre  readily  in  a  hot  aolution  of  cyanide  of 


104.  Zint  S<Ui4 — There  are  a  variety  of  aalts  of  this  met«l  in  ordinary  use,  Hu 
n  of  which  are  the  sulphate,  oUotide,  nitrate,  and  tcetAts.    Tbe  lulphale 
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m^  be  forvi«d  bj  diuolTing  zioo  to  utuntion  in  a  mixture  of  idphuiio  Mid  and 
vater,  filtering  and  eraparatiiig  the  liquid,  ind  wtting  it  in  >  cold  place  to  cryEtalliie. 
Tlu  cbloiide  i*  formed  bf  Baturating  fajdrocblorio  acid  with  zinc,  filtering,  erapoiating, 
and  cryitalliziiig.  The  acetate  may  be  made  eitber  bj  diasolTiiig  zino  in  acrong  acetic 
acid  to  aatocation,  then  evaporating  and  ciyitaUiaing  the  solution  j  or  bj  adding  a 
ialatio&  of  acetate  of  lead  to  a  lolution  of  iulphate  of  zinc  a*  long  ai  it  product 
precipitate ;  filter,  eraponite,  and  ccTitallize  the  liqoid. 

'  105.  Zitie  Soiulim. — The  Eolphate  of  zinc  lolution  foe  depositiDg  may  be  formed 
by  diaaolTing  two  pounda  of  the  aalt  in  a  gallon  of  vater,  and  filtering  the  mixta 
bat  the  beat  lalphate  depowting  aolution  ire  have  uaed  hu  been  the  tpent  batteiy 
liquid  taken  from  a  cell  of  a  Smee'i  battery,  in  wUch  there  had  occurred  a  Terjr  good 
deposit  of  zinc  upon  the  platinized  allTer  plate ;  but  vitb  this  end  with  other  tola- 
tiona  of  zinc  tliere  is  a  great  tendency  to  the  evolution  of  hydrogen  gas  at  the  cathode 
during  depoaition ;  tbey  require,  thecefbre,  to  be  worked  very  earefolly  and  with 
Terj  feeble  battery  power.  Zino  may  be  readily  deposited,  either  by  the  lingle  cell  or 
by  tbe  battery  process,  tram  a  neutial  aoluticn  of  the  Bulphate  ;  but  the  single  cell  ii 
less  adapted  fbr  its  deposition  than  the  batteiy,  because  the  acid,  set  free  by  Che  dapoii- 
tion  of  the  metal,  re-scte  upon  the  deposit,  and  diminishes  its  cohesion.  The  other 
solutions,  such  as  the  ohloiide,  nitrate,  acetate,  or  tbe  various  double  salts  of  zinc,  with 
ammonia,  or  potash,  do  not  appear  to  poaeee*  any  general  advantages  over  lbs 
njpbate. 

Amooigat  other  Uqaida,  that  of  cyanide  of  zino  dissolved  in  a  solution  of  cyanide  of 
potaeaiuin  has  been  recommended )  but  it  is  a  bad  conductor  with  a  zinc  anode,  and 
requires  to  be  used  hot  to  make  it  conduct  at  all  freely,  or  make  the  anode  dissolve 
This  might  easily  have  been  foreseen  irom  a  knowledge  of  the  fact,  that  the  affinity 
of  oyasogen  for  all,  or  nearly  all,  the  base  metals  is  comparatively  feeble.  We  have 
fbund  by  ezperinient  that  a  solution  of  cyanide  of  potasaium  will  dissolve  only  abont  one 
half  as  much  cyanide  of  sine  as  it  will  of  cyanide  of  copper.  Zinc  oxide  dissolve! 
■omewhat  freely  in  a  boiling  solution  of  cyanide  of  potassium.  Cyanide  of  zinc  <" 
sidvea  freely  in  a  [solution  ot  sesquicaihonate  of  anuconia.  Ferrocysnide  of  aiac  is 
but  feebly  soluble  in  a  boiling  solution  either  of  fenocyanide  (yellow  prussiate),  c 
of  ferrid-cyanide  (red  prussiate]  of  potassium,  but  it  is  freely  (oluble  in  a  boiling 
aolution  of  cyanide  of  potassiam.  Zinc  deposits  maybe  made  to  spread  over  blackleaded 
surfacea  by  the  battery  prooesa. 

106.  CiHbinim&iAtfum.— Apatentwaajtakenoutllarchie,  1819,  by  Messrs.  Bussell 
and  'Woolricb  for  the  electro-deposition  of  cadmium,  and  the  following  is  their 
diseription  of  the  process :— "  Take  oadminm  and  dissolve  it  innibrio  aoid  diluted  with 
five  or  ail  timet  its  bulk  of  water,  at  a  temperature  of  about  80°  or  100°  Fab.,  adding 
the  dilute  add  by  dtgnuL  until  tbe  metal  is  all  diuolved ;  (o  this  eolation  of  oad- 
■dun  a  aolntion  of  carbonate  of  aoda  (nude  by  dissolving  one  pound  of  the  cidinaiy 
eryatals  of  soda  in  one  gallon  of  water)  is  to  be  added  until  the  cadmium  is  all  pre- 
i^tated;  the  precipitate  thns  obtsioed  is  to  be  washed  four  or  five  timee  witl 
ta^  water ;  next  add  aa  much  of  a  solution  of  oyanide  of  potaaaium  as  «iU  dissolve 
tbe  predpitate ;  after  which,  one-tenth  nton  of  the  aoluliDn  of  cyanide  of  polsssiun 
is  to  be  added,  to  lormfru  cyanide.  The  etrength  of  this  solutioD  may  vary,  but  the 
patentees  prefer  a  aoluticn  containing  six  troy  onnoea  of  metal  to  the  gallon.  '~ 
soIuUon  is  worked  at  about  100°  Fa!:.,  with  a  plate  of  cadmium  as  an  anode." 

10T>  3b  Batlt.  —  The  moat  common  talta  of  tin  'are  the  peroxide  and  pioto- 
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eUoiide;  in  addition  to  tbeM  therv  are  two  others  <n«d  extooraYely  in  Uin«bo*t«r, 
and  the  ootton  printiiig  diatrieto,  tIz.,  the  bichloride  and  the  itannata  of  loda,  t.A, 
odde  of  tilt  eombioed  with  oauMie  wda.  Peroxide  of  tin  i>  formed  bf  diMolricg  pro- 
toohloride  of  tin  in  water  oontaining  a  few  drop*  of  brdioohlorio  acid,  and  then 
adding  liquid  ammania  or  a  w^utioD  of  oarbonate  of  potath  aa  Itmg  ei  ■  preelpitate  ean 
be  prodnced ;  the  preeipilated  peroxide  of  tin  ahonld  be  washed  and  dried,  Protochloride 
of  tin  ii  eadly  made  t^  adding  $nia  tin  to  itrong  hf  dnchlorie  add,  and  keeping  it 
at  100°  or  200*  Fah-,  nnU  gai  oeaiea  to  be  evolved  from  the  metal ;  the  reanlting 
aolntion  ahould  then  be  erkporated  and  cryatalliied.  Aqneoni  bfohloride  of  tin  msj 
be  made  bj  diuolTing  Un  in  aqn>  regis  not  contuoing  too  mneh  nitrio  acid ;  a  mizlnre 
of  nUric  add  with  Ml-anunoniao  or  common  salt  mnj  likswise  be  oied.  Ettaunato  of 
potaah  may  be  formed  by  fuaing  together  one  eqnifalent  (7S  parts)  of  freshlj'  precipi- 
tated peroxide  of  tin,  end  one  e^uiralent  either  of  catutic  potaah  (M'S  fiU),  cr  <d 
orTataUiscd  oarbonate  of  potaeh  [S7-2  parts). 

108.  Zb  SoliUiam.—M.  Boeelau  hu  patented  the  following  liquidi  fbr  the  depo- 
lition  of  tin : — 

IM.  For  smple  inmenion  or  wash  proceu,  which  may  be  naed  for  smaU  aitide* 
generally  : — diaaolTC  ITJ  oonoes  of  BtninaniBcal  ainm  in  22  pounds  of  boiUsg  wat«f\ 
and,  when  disBolved,  add  one  ounce  of  protochloride  at  tin ;  the  ■itielee  to  be  coated   | 
shoold  be  well  oleened  and  then  immcned  in  Uie  liqnid,  and  mored  about  in  it  ontil 
they  are  sofficienCly  white. 

2Dd.  For  depouting  tin  upon  lend,  iron,  steel,  copper,  or  brass,  hj  eonneoting  the 
artiolsi  widl  a  piece  of  lino  and  immersing  them  in  the  solution  ; — dissolTo  lOJ  oiUMMft 
of  bitattrata  of  potash  in  17)  pints  of  wster,  than  add  three-quartere  of  an 
pnotoohloride  of  tin,  and  boil  it  a  few  minutes  ;  the  articles  to  be  coated  are 
in  the  solution  in  oontMt  with  a  piece  of  linc  of  proportionate  die. 

Brd.  For  coating  lino,  iron,  copper,  and  many  other  mctsls  by  the  battery  ptoeee»-: — 
dlesolve  11  oonoes  of  pyrophaspbato  of  potodi  or  sodti  in  17^  pounds  of  wmler,  thoa 
add  1}  ounces  of  protodttoride  of  tin,  and  operate  by  the  battery  pioces*  wiA  »a 
anode  of  tin.  By  this  proeess  M.  Soselaa  states  that  he  can  tin  metd  beautiftilly 
and  to  any  thioknees.  PyruphoaphEte  of  soda  is  easily  tomed  by  beating  to  vednew 
the  common  diphosphate  of  sods. 

109.  A  protoohlopide  of  tin' depod ting  Uqoid  may  eaaDy  be  fbnssd  by  dlseolting 
the  ordinary  commercial  protochloride  in  water,  and  adcHng  a  UttU  hydKoUotio  aoid 
to  renore  any  elondiness  or  white  preoipiUU*  which  may  be  fbmed ;  ■  siailsr  ti^nid 
m*y  be  nude  by  &e  battery  piooass,  by  pssuag  >  ciurmt  tlnniigh  dit«t»  hydn>ahlw4* 
a^  by  means  of  a  Itrgs  tin  anede  mtil  snfflrient  metal  is  diMfivad.  TUa-oriap 
other  from  ohloride  of  tin  is  not  agoodsolation  toobUn  regnliBe  matsl  froo;  ithaaa 
Tsry  great  teodsnoy  todepoatthstinintha  fbrmof  long  erystaUfae  aeediss,  oC  afai«. 
lilra  appearanoe,  whiah  often  piojeot  from  the  conien  and  edges  of  tha  cathode  to  • 
distance  of  upward)  of  half  an  inch.  A  solution  oomposed  of  eleven  oanose  of  wattT) 
one  ounoe  of  hydrochloric  utid,  end  eighty  graiiH  of  profaxdiloride  of  tin  adnkita  pi 
this  sfect  being  prodooed  tn  a  striking  degrse-;  nearly  all  the  compounds  of  tin,  afd 
especially  those  fbrmed  with  mineral  acids,  exhibit  this  tcRdoacy  is  a  graaltc  or  lew 
degree  whan  aotadj  upon}  by  electrolyais,  ratdering  the  dapM^ien  of  tin  in  thkk 
layers  vt  fine  white  coheiadt  metal  a  msttcc  of  considerable  iMnuitj. 

110.  The  ■*— ''t  of  potaah  solnlion  is  easily  formed  siihss  by  dJHolTJag  tht 
mystalliMd  salt  in  water,  or  by  diiaolring  freshly  precipitalad  pn^Lid*  of  tin  (MM)) 
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wUkt  atlU  DMit,  ina  boiling  solution  of  mustic  potash.  It  msy  abo  bs  eadlj  DiiiBed 
bf  the  bkUeiy  praesM,  by  puaing  a  itjong  euTmit  of  electricity  bj-  a  la^ie  tin  anodo 
thaavgb  aatraog  ud  bailing  lolution  of  oaiutio  petMb,  until  tbe  inimened  o 
iwniTBa  a  fine  wbite  depoait.  Thi*  wlution,  if  irarked  at  ^ISO'  Fdi.,  Tieldi  a  good 
dtpOBit  of  ftna  wbite  metal ;  but  it  decompoaes  by  eipomre  to  tbe  atmeapbere,  and 
■MB  ieiponiM  all  iti  metal  u  oiid»  of  tin,  at  the  bottom  of  &e  yeniA.  A  aolntioii  of 
tjmiiMot  poteaaiiifn  and  tin  hai  bean  propoatd  as  a  depoaiting  liquid;  bnt  it  is  a  bad 
OHiiwitor  with  a  tin  naode,  eysn  if  hot,  and  doea  not  dfasolre  tin  freely. 

111.  Mr.  Joaepb  Ste«l«  coats  Einc,  iroo,  ateel,  copper,  and  brat^  witb  tin,  in  hi* 
patoat  solutian,  by  tbe  battery  piooesa^  Urns :— dissolYe  60  poiinda  of  common  soda,  IS 
pooads  of  pearl-aah,  S  poimda  of  eauatio  potaab,  and  2  oun«es  of  oymide  of  potaadiiiD, 
ik  Tft  gillatm  of  water,  at  7S°  Fah.,  and  Alter  the  reanlting  soktion ;  tb«i]  add  2  onnoea 
of  wstate  of  sine,  and  16  pounds  of  bi«cide  of  tin ;  atir  the  reaolling  solution  vntil  all 
ia-dMMlved;  it  is  (ben  ready  fbi  use.  Worii  it  by  tb«  battery  process  with  anaoods 
at  aioB.or  tin,  and  with  the  liquid  at  79°  Fab. 

II^  BlaaUoMi  BwlMloB*  of  Tin  uiA  b«i>.~Tin  ia  fcebly  n^atiTe  to  iron 
•t  aU  temparature*  batweeo  63°  and  303'  Fah.  in  distilled  water,  and  positiTe  to  it  at  212° 
Ffth.  It  iapodtiTo  to  iron  at  all  temperatnres  between  S2°  and  212°  Fab.  inasaturated 
•otatieD  of  bonoic  aoid  ;  also  lbs  same  between  tboeo  tempeiatarei  in  a  strong  solution 
of  ^wapborio  aoid  in  diadllsd  water ;  or  in  one  maasure  cf  oil  of  vitriol  ntiied  witb 
aithar  nin*  or  ninatf-sx  msasona  of  diatUled  water ;  or  in  a  inirture  of  one  measun 
of  this  acid,  and  102  meanues  of  distilled  water,  from  73°  to  1U°  Fah.,  andnegatiTe  to 
iTo&BbaTetha(to212°Fah.;  itis  positive  to  iron  ton  73°  Kt  212°  Fab.  in  aaisdMreof 
Bqwrimeasaie*  of  hydroebloiio  acid  and  water)  itia  negatiTe  to  iron  from  70°toTf*  Fah., 
aiidpoaiti«eahovethatto212*  Fah.,  i«a  mixtnraof  miB  meaanreof  hydroobloiicaeidand 
nJDB  ■Mamies  of  distilled  water ;  it  is  negative  to  iron  from  70°  to  212°  Fab.  in  a  aiiiUiM 
of  <ne  measure  of  hydtoohlorio  aoid,  and  ninety  meainrBa  of  dislilled  water,  lad  posstJTe 
toifasi<nim68°  to  219°  Fah.  inonamesanraof  hydToflDorieacidaadsinemeasant  of 
water;  it  is  positiTe  to  iivtt  in  one  tneaanre  of  nitnc  aoid  and  nin«mMtii>««  of  water, 
Ima  Tty  to  111°  Fah.,  and  negative  from  111°  to  312°  Fab. ;  and  it  is  poaittT*  to  iron 
ftam  S3°  to  312°  Ptb.  in  amixtDra  of  anameasnre  of  nilrie  aoid  and  niBety>aii  mea- 

IIS.  £mf  «attM-!nia  most eomaen salt* of  lead  are 
TbautiBte-is  fomed  I7  dtiaalTJag  1m1  in  dihrtanittio  aoid,  tabbig  o 
lead  i«  added  than  the  aoid  will  diMolre;  the  reaolttng  soinlion  mnstb 
ntod,  aad  oiystalliEed ;  it  ii  a  hard,  white  salt,  M^ble  ia  watw.  Ao«tM»  of  lead  is 
made  by  digaating  oxide  of  lead  in  Tincgar  or  acetic  acid ;  fllteriog,  eraporatiag,  and 
oyvtalliring  tbe  liquid ;  it  is  aoluble  in  water. 

Hi.  Lmd  AAiiiM,— Lead  may  be  dapotilad  fiom  an  aqneoos  aalstiMt,  eitbn  of 
mtrata  or  acetate  af  had,  or  firom  a  solution  of  ^lunbit  of  potMb,— thelattvialbiBed 
by  diMibriag  liduugo  in  •  bailing  solaCisn  of  caustic  potseh ;  aino  and  tia  attialw  (but 
Mt  iraM-mes]  dseompoie  this  liquid  and  coat  tlumselTefl  with  lead  in  it  by  si^ ' 
bUMnion.  It  is  fiScult  to  deposit  any  considerabla  tbickaass  of  reguUM  metal  fin 
esllMr  of  theaa  liqmda. 

llA.Asfirq/'/rwt.— Among  tbaaaltsofironin  moat  common  naa,  are  the  snipbaic, 
<i^WJ"i  anAistialei;  tlKy  nay  be  reapeetiTely  farmed  by  diasolTing  metaUiii  ir 
dilMo  aolphnriii,  bydtoebbrie,  or  nitria  acids,  cTaporatutg  and  ciy«tal|iaHV  tb»  solu- 
tion aa  much  as  possible  out  of  contact  with  tbe  air. 
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116.  Jrm  Solnliau. — Iron  mrny  be  raduoed  from  a  tolutioa  of  ib  protoanlpluto 
(gmen  ooppertt],  nude  by  dUsolTiiig  metallic  iioa  in  dilute  fmlpbutio  add ;  or  bam  it* 
protoohloiida,  vMch  i>  prefenble,  and  which  ii  made  hj  diuolTing  iron  in  hjdio- 
chlorio  loid.  Wa  hsvs  depouted  it  ia  the  «t>ts  of  lepillnB  white  metal,  bj  paamng  a 
cuiTsiit  of  couiderabla  iiiteiuity  (IC  or  20  pain),  for  one  ham,  tbroogb  an  anode  oF 
iron  immeraad  in  a  aaturated  aqueoua  aolution  of  lal-ammomBC  ;  its  appeannoe  irhes 
depodted  from  thia  liquid  la  ralEer  white,  with  an  appearance  Tsry  aimilai  to  that 
of  freahlj  broken  cMt  iron.  By  the  aame  meana  it  may  alio  be  dapoail«d,  oaing  a 
aaturated  aolution,  either  of  carbonate  of  ammonia,  acetate  of  ammonia,  or  acetate  of 
potaah.  yfe  have  alao  obtained  gnod  metal  from  a  aatutatvd  aqueoua  aolution  of  a  mix- 
ture of  two  parte  of  protoeulpbate  of  icon  and  one  part  of  aal-ammoniac.  Ve  have 
depoaited  it  from  an  aqneoue  nolation  of  ferrate  of  potaah,  which  may  be  formed  either 
by  igniting  peroxide  of  iron  (crocua)  very  itrongly  Ibr  aome  ninutea  with  caustic  pot- 
aah and  aaltpeln ;  ot  we  may  make  a  verj  atnng  aolntioo  of  cauatic  potaab,  immene 
in  it  a  large  iron  or  aleel  anode,  and  a  email  copper  or  platinum  oathode,  and  pan  a 
atrong  current  from  fifteen  or  twenty  paira  of  Bmee'a  batteriea  through  it  until  it 
acquirea  a  deep  amethyat  or  purple  colour ;  by  that  time  the  cathode  will  have  obtained 
a  coating  of  iron,  which  will  be  in  the  state  of  a  doik  powder  if  the  power  haa  been  too 
great,  or  it  will  have  the  appearance  of  white  oaat  iron,  or  intermediate  between  that 
and  the  appearance  of  reguline  depodted  nno,  if  the  power  baa  been  auSciently  weak ; 
tint  aolution  rapidly  decompose!  without  any  very  apparent  oauaa,  becoming  coIoutIgm, 
and  depositing  all  ita  mclal  in  the  atata  of  peroxida  at  tbe  bottom  of  the  vesael.  Iron  may 
be  Tory  ^^7  depoaited  from  ita  solphate,  thu>  : — diaaolvo  a  little  cryitalline  sulphate  of 
iron  in  water,  and  add  a  few  drops  of  sulphuric  acid  to  the  aolation ;  one  pair  of  Smee't 
batteries  may  be  uaed  to  depoait  the  iron  upon  copper  or  brass.  The  metal  in  this  pure 
state  haa  a  very  bright  and  bsantifulailTory  appearance.  An  aqaeous  solution  of  cyanide 
of  potaninu  ia  a  very  bad  conductor  with  an  iron  anode,  even  if  it  be  maintained  hot 

117.  Coialt  Solviiim. — A  aolution  of  protocUoride  of  cobalt  may  be  eaaily  formed  by 
dig«ating  oommereiat  brown  oxide  of  cobalt  in  hot  hydrochloric  aoid ;  it  ia  a  deep  blue 
liquid,  but  changes  to  a  reddiah-brown  colouroa  the  addition  of  water;  by  slow  cooling, 
fine  rod  CTystala  of  the  chloride  may  be  obtained.  We  have  not  tried  thia  liquid  ftc 
electro-depoaition. 

118.  yielitl  5>MtMu,— The  nitrate  of  nickd  Mdution  nay  be  fonned  by  dij- 
•olviog  niokel  in  nitric  acid,  sli^tlj  diluted  with  water,  and,  wban  diaaolred,  dilntiiig  it 
with  muck  mors  water ;  it  iaasolutionwhichdoesnotyieldilametalfreely.  'Wehare 
dcponted  nickel  in  the  atatc  of  reguline  white  metal  frxim  a  solution  of  the  douUe 
chloride  af  nickel  and  ammonia,  by  making  a  lump  of  metallic  nickel  the  anode  in  a 
strong  aqueous  aolution  of  sal-ammoniac,  and  paaaing  a  strong  current  of  electricity 

'  Ibrough  it  for  several  houia,  until  the  Lquid  acquired  a  pale  greenish-blue  colour.  We 
lia*e  also  obtained  a  similar  deposit  by  treating  a  solution  of  one  part  of  arsaniate  of 
potash  and  five  parts  water  in  a  aimiliiT  manner.  It  has  also  been  deposited  from  a 
aolution  formed  by  disaolving  pure  nickel  in  nitric  acid,  then  diluting  and  precipitailiiig 
it  by  a  solution  of  carbonate  of  potub,  or  cyanide  of  potaMiom ;  washing  the  precipi- 
tate and  diasclving  it  nearly  to  saturation  in  a  solution  of  cyanide  of  potaasium,  and 
operating  upon  this  liquid,  by  the  battery  process,  with  an  anode  of  pore  metal.  It* 
appearance,  when  depoaited  from  this  solution,  is  said  to  be  nearly  equal  in  whitenen 
to  rilrcr,  and  its  deposition  haa  been  proposed  to  be  applied  to  the  prodtiotion  irf  u 
inferior  claaa  of  plated  articles. 
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lie.  Opfir  BiUi$.~T!te  ordinuy  lalt*  of  oopper  *re  the  piotozids  (Uaok  oxide 
of  topper),  nilphate,  chloride,  nitrate,  aeeUte,  tnd  cTanide.  To  ai«ke  the  prff- 
toiida,  halt  either  the  oarboiiate  or  nibate  to  a  moderate  led  heat,  or  the  nilpbate 
to  inteme  redneu.  The  iulphato  may  be  formed  by  hsating  one  eqaiTalent  {31-T 
parte)  of  copper  filings,  and  at  moat  tiro  equiralenta  (B8  part*)  of  oil  of  Titnol,  until 
the  nnidne  ia  quite  diy,  then  diisolTing  the  product  in  water,  filtering,  eraperaling, 
and  oyatslliaing  the  lolulion ;  but  it  ij  ninah  more  convenient  to  pnrohate  it,  on 
■eoonnt  of  its  lav  price  (fiturpence  to  uzpence  per  ponnd).  The  chloride  and  nitrate 
may  be  fonned,  the  fint  by  diteolnng  copper  in  aqua  regia,  or  by  saturating  hydto- 
ehlorio  add  with  protoxide  of  rapper,  and  evaporating  and  crjitalliiing  the  liquids  ; 
and  the  second,  by  diisolTing  oopper  in  nitric  acid,  evaporating  tmd  etyatalliiing  the 
■ohition.  Acetate  of  copper  is  moat  oonvenieDtly  purchased ;  its  commercial  name  is 
crystBllised  verdigris.  Cyanide  of  coppm  may  be  made  by  adding  a  solution  of 
cyaxiide  of  potassium  to  a  solution  of  sulphate  of  copper  (each  liquid  being  cold),  as 
long  as  a  precipitate  can  be  produced ;  filtering,  and  waahiog  the  precipitate,  wbieh  it  the 
required  compound ;  it  is  a  fiue  powder  of  a  pale  green  colour.  In  the  operation  a 
large  quantity  of  cyanogen  gaa  is  evolved,  which  if  &cely  inhaled  ia  dangerous  to  the 
health ;  in  consequence  also  of  this  escape  of  oyauogen  the  cyanide  of  copper  ia  not  a 
pratMyanide,  but  contains  two  equivalents  of  cyanogen  for  every  three  eqaivalenta  of 
copper ;  it  is  freely  soluble  in  a  solution  of  cyanide  of  potassium ;  it  is  slao  soluble  ia 
aqueous  ammonia  and  in  a  solution  of  carbonate  of  ammania.\Tha  proportiona  of 
materials  we  have  used  in  m«HTip  it  haa  been  65  parts  of  cyanide  of  patasdum  and 
12S  parts  of  sulphate  of  oopper.  The  preoipitatiDg  solution  is  invariably  greenish- 
Udc,  and  contains  much  copper  afUs  all  precipitation  ceases,  bat  no  oae  has  hitherto 
been  made  of  thia  remainder. 

120.  Cb^ipsr  SabUitm. — Copper  may  be  eaailj  deposited  either  by  aimple  inmersion 
(wash  prooese),  by  the  single  cell,  or  by  the  battery  process.  According  to  Eeinsch, 
inm  may  be  coated  with  a  dunible  and  poUehable  layer  of  copper  of  any  thiokneM  (f). 
The  prooCH  by  nmple  immertion  ia  thus  : — mix  together  one  meaaure  of  hydrochloric 
acid,  three  mcasnies  of  water,  and  a  f^w  drops  of  a  solution  of  sulphate  of  copper ; 
clean  and  immerse  the  iron ;  wash  it,  rub  it  wit^  the  copper  solution,  and  re-immene 
it  repeatedly,  adding  a  few  drop*  of  the  copper  solution  occasionally.  In  depooting 
copper  by  the  single  cell  pnwess,  a  nearly  saturated  solution  of  sulphate  of  copper 
answen  very  well ;  but  (or  the  battery  process  an  excellent  soludon  may  be  made  by 
diwolving  four  porta,  by  weight,  of  finely  divided  tulphateof  copper  (beat  qtiality],  and 
one  pert  of  sulphuric  acid,  in  about  eighteen  or  twenty  parts  of  water,  and  then 
filtering  it ;  neither  of  these  solntiona,  howerer,  ia  fit  to  deposit  copper  i^on  iron,  steel, 
or  line ;  because  the  electrical  lelationa  of  these  metala  io  the  lolation  are  tmauitable ; 
theae  metala  decompose  the  solutions  rapidly,  and  deposit  the  copper  nptm  themselrca 
■^  timple  immersion.  To  eflbct  an  adhesive  deposit  of  capper  apon  iron,  a  solution 
ocHnpoaed  of  cyanide  of  copper  dissolved  in  a  solution  of  cyanide  of  potassium 
may  be  iMcd.  It  ia  formed  thus  i-^diasolve  cyanide  of  copper  to  tatniatian  in 
water  containing  about  two  pounds  of  wtier  to  the  goUoo,  and  then  add  about  ons- 
ei^lh  more  of  the  cysnide  of  potMNum  solnticn  to  form  /rw  cyanide ;  the  liquid  is 
tbm  ready,  and  should  be  used  at  a  temperature  of  about  ISD°  Fah. 

121.  Copper  ia  oleetro-poaitive  to  iron  in  the  following  liquida  at  60°  Pah.  :— 
power&lly  in  a  solution  of  hydroBulpborat  of  ammonia ;  feebly  in  a  aatnrated  eolntion 
of  aMinonia ;   in  a  aolution  of  oxide  of   oopper  in  liquid   ammonia ;    in  aqneons 
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B.^...,^.!.^  xn  jn  B  MtDiMsd  aolution  of  fbmcrnida  of  pota^tun,  vaoh  but  for  » 
«lMrttni*^ttlwLbeDgttMite{^Te;  mftwttoMtedK^aliaB  of  bt(iliNi>iKt««ffM«A; 

ilL»  BtWg  tyiBOm  MJIlliKm  ^*  —ilphiilii  lit  .piita««iTiiHj  it;«innM«mg1y  pjaJH^J^    to 

the  b«iUii|'paiitt'Of  the  liquid.    IbU  lut  tiqiiid  h«  ■  dnlar  «SeDt  on  hnm. 

122.  Braming  &Jh1wih.— Muoh  intaiat  tnd  importmee  -wm  Itmg  attubod  to 
tbediMover^af  (olnCioiu  whereb;  allayi,  and  CEptdally  bran,  mi^it  b«  iap—ited.  ijn 
tte  Mguline  ttats)  mdvuioui  [iquidibare  be«iiiiied  tnd  p«t«nted  fat  tliit  pM'pf. 
H.  it  fiuoli,  in  ISil,  depoaiMd  bntu  fnia  tha  tyiBidsaaf  lino  aad  co^^r,  <Mil*«d 
togsttiec  Id  a  wiliitioaof  ajanids  of  potauinn.  O^^er  artiolM  lu;  be  sopertdMl^ 
bnoaad  by  biHling  tliam  ia  a  lolutiDD  of  bitaitnto  of  poMih  with  lino  «*"ly"i  i  or 
l)y  bmliDg  them  in  dilate  t^droohlorao  atid  vith  aoua  bUaitkite  of  pota^  and'Siic 
amalgao). 

123.  The  suns  olijMt  irw  effeoted  \,j  Knnell  and  Woabich'i  pAtfot,  Jatod  Ibrdi 
19,  1849,  ichioh  ia  t»  CjIIowb  :— Taks  10  fou&di  of  MCtat*  of  eoppn,  1  pooed  af 
aMtate  of  lino,  10  peundi  of  acetate  of  potaah,  and  5  galltm*  of  hot  water ;  ^moItb 
the  aalts  in  the  irater,  then  add  as  uuoh  of  a  aolutioD  of  afaiude  of  pobMnniB  u  w31 
precipitate  it  and  vill  le^diMolve  the  preoipitate,  and  in  addition  itdd  about  one^^aofli 
more  of  oyanide  of  potaaaioM  in  exoaaa.  Uae  a  bfaoa  anoda,  or  alas  tvo  aliodef,  cats 
of  eiiM  and  one  of  copper, 

121.  Joiaph  Steele's  pateat,  dated  Augaat  9,  ISfiO.-Dwolve  2^'  ponnda  of 
Ameiioan  potaah  in  6  gollonfl  of  hot  water,  and  Uter  the  lolution ;  alao  diaaolve  31 
ounces  of  Acetate  of  copperin  half  apiot  of(trai]gliqadaauoonia,aiul  addit  tothebat 
■olution  witlh  Etining  ;  also  add  4  or  6  ounces  of  eulpbata  of  lino,  and  stir  till  di»- 
aolred ;  and,  finally,  add  2  ounces  of  cyimide  of  potaMiun,  filter  the  reeultiag  aolutiai, 
and  use  it  at  100'  Fah.,  irith  a  brass  nnode.  To  oblaia  a  daik  odeared  bn« 
add  more  aoetate  of  copper ;  and  1«  obtain  it  of  a  lighter' colour,  add  more  anlphate  of 

12G.  Salzade's  patent,  dated  Septetaber  30,  1847.— Take  fiOW  parts  of  waUr, 
disaelvo  13  porta  of  cyanide  of  potasiium  in  120  part*  of  it,  then  add  610  paita«f 
rab-carbonate  of  potaah,  48  parts  of  aulphate  of  sine,  and  25  parts  of  chloride  of 
copper  to  the  remainder  of  the  water,  and  heat  the  mixture  &om  144°  to  172°  Fah. ; 
and  whan  die  salts  are  entirely  diasolTed,  add  306  parts  of  nitrate  of  aamonia,  allow 
the  liquid  to, remain  uadiaturbed  for  twenty  hoiui,  and  then  add  the  solution  of 
cyanide  of  potasiium ;  allow  it  to  remain  again  till  (dear,  and  then  draw  off  the 
taansparent  liquid,  which  is  ready  for  use)  wotk  it  with  a  Uiige  brass  anode  and  aatioi^ 
battecy.  Another  liquid  which  he  uses  for  bnusing  oonsins  of  SOOO  parte  of  water, 
£00  parts  of  mb-oarboDate  of  potash,  35  pait«  of  sulphate  of  line,  15  parts  of  chloride 
of  copper,  and  60  parts  of  cyanide  of  potassium.  For  a  broniing  aoluticin  he  uses  2fi 
parts  of  chloride  of  tin  in  place  of  the  anlphate  of  imc  of  t^  first  brassing  lipoid, 
and  proceeds  as  with  that  process ;  tor  s  seoond  broniing  solution  he  uses  12  parts 
of  chlorida  of  tin  in  place  of  the  sulphate  of  aino,  of  the  second  brassing  liquid, 
osjig  the  solution  from  77°  to  97'  Fab. ', 

126.  Brunei,  Bisaon,  and  Gaugain's  formula. — Required  fifty  parts  of  oarboilate  of 
potash,  2  puts  of  chloride  of  capper,  4  parts  of  sulphate  of  sine,  and  25  paria  of 
nitrate  of  ammonia,  diseolrcd  togelber  in  cold  water,  sid  used  with  a  btess  anode  and 
a  strong  battery. 

127-  Harris  and  Johnson's  patent,  dated  Deoenber  II,  1S52. — Aoooi:ding  to 
this  proceas,   dissolve   1  pound  of  cyanide   of  potaasium,   1    pound    of  commerraal 
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entxiDftU  of  Mnniotti*,  2  onncea  sf  cyanide  of  copper,  and  1  oium  of  ajMoids  of 
iiiu),'in  1  gillon  of  vatar,  and  use  the  aolatiau  at  150°  Fall.,  iritk  a  laigB  anode  of 
bMBB  mi  a  powsrAil  battetj.  Or  a  lolution  na;  be  toke&of  1  ponsd of  oj«iude 
of  potaanum  and  I  pound  of  carbonata  of  atamonia,  diaaolred  in  1  gallm  of  watv, 
aad  tattirsted  with  ooppar  and  ilnc  to  the  reqnitite  iegret  bj  meana  of  a  atmig 
Ictttty,  a  lafge  braaa  anode,  and  amall  aatbode,  until  the  latter  raoeiTeB  a  good 
^)0ait  of  bxM,  the  aolutioa  being  at  a  temperature  t^  150°  F^.  To  inonaae  the 
proportion  of  aopper  in  the  depoait,  either  add  eyaaidB  of  potaaaium,  or  ntiae  the 
temperature  of  the  liquid  ;  and  to  increaae  the  pMqiortion  of  nno  in  it,  aithw  add 
caibcniate  of  ammonia,  or  knrer  the  tempentnre. 

139.  Of  the  nnmerona  wduliani  that  haTs  been  tried  fbr  depoaitiaK  brata,  tlie 
one  juat  ntentioBed  is  much  the  beat  B7  it  reguline  and  Uiick  depoaita  of  braaa^  of 
nnifbrm  solour,  ttnd  of  mj  demred  eompoakion,  may  be  obtained.  It  u  not  ax  e^en- 
Af«  liquid ;  it  aola  with  avorage  etrength  upoa  the  anode ;  it  bolda  a  lufBoieat  qnaatlt; 
of  tbe  alloy  in  eolvtion ;  it  oonduot*  electrioity  with  moderate  facility  ;  and  it  jieMa 
ita  metal  in  the  regulina  atate  very  uniforaily ;  while  it  beara  a  great  vaitatian  In 
&»  deotric  power  withont  injury  to  the  ebarMtei  of  the  depetit :  ia,  theMfiwe,  Very 
eaaily  managed;  joe»not  act  pero^tibly  upon  oaat  iMn,  wmofbtiMn,  ateal,  weran 
lino,  «o  a«  to  iujare  tbe  adheuon  of  th«  depoait ;  and  it  ia  notdaooBpoaed  by  tipoaure 
to' the  atmcaphera,  to  light,  or  heat,inauah  a  way  aa  to  eflent  ita  depoaiting  power.  £ta 
defe«titre,that  it  i«quire«  to  be  voikodhot,  and  with  oonudacaUe  battwy  paww,  ia 
order  to  make  the  anode  diaaolre  rapic^,  the  aolotjon  oooduct  eopioally,  and  to  came 
a  raj^d  deposit ;  while  it  OTolvea  an  abundance  of  goa  at  tbe  cathode  when  working, 
whether  tbe  aolution  ia  hot  or  cold,  which  indioate*  that  part  of  the  battery  powwii 
ojiended  in  daccfnpoBing  the  water  of  the  liquid,  defoailing  ita  l^dngen  with  the 
metalio  alIoy>  and  oxidising  tlie  aolntion.  Bat  all  the  hiMiiiH  ■alatioM  are,  tlieocati- 
cally  conndered,  very  impetfeet 

129.  Ittreiry  SoIhMmu. — The  ordinary  oomfKwnda  of  mrawy  are  tbe  bioaide 
(ni  precipitate),  bisulphide  (vemilion),  biohloHde  (oerroaive  aobliAMe),  nitrate,  and 
bieyanide.  The  nitrate  ia  formed  by  dinolTiog  neronry  in  nilxia  aeid  diluted  with 
tfaiM  timea  ita  bulk  of  water,  the  mixture  being  oold,  and  no  noie  metal  added  tLan 
Sie  acid  will  diHoIve.  The  lolution  when  diluted  with  water  may  be  uaed  for  depoaitiBg 
by  fha  battery  proceia,  a  layer  of  mercury  at  the  bottom  of  the  liquid  being  naed  ai 
flu  anode,  and  oooneotad  with  the  battery  by  a  platinum  wire  paaaiag  through  a  tube 
of  ^aaa  or  gntta'peroha.  The  bieyanide  is  made  by  taking  eight  parte  of  pnuaian  Uue 
■od  IS  paiti  of  p«t«zide  of  mercury,  both  in  the  etate  of  fine  powder,  in  SO  parta  of 
waUr,  boiling  the  mixture  for  about  a  quarter  of  an  hour,  filtering  the  liquid,  and 
erMporatiag,  and  aryatallizing  the  solution ;  the  rea^dting  salt  i*  the  bieyanide,  and  to 
tnm  it  Inta  a  solution  fit  for  depositing,  it  must  be  ditsolred  in  a  aolution  of  oyaaide 
of  potasaiiffli ;  the  eolation  may  be  uaed  with  a  maroury  anode  and  battary  as  already 


130.  SHrrr  SalU.  —The  most  common  salts  of  silrer  are  the  oxide,  chloride, 
nitrate,  and  cyanide ;'  the  oxide,  chloride,  and  cyanide,  are  sold  retail  at  about  aeren 
duninga  per  ounce,  and  the  nitrate  at  fire  ahilliaga  per  ounce.  Oxide  of  ailvtr  ia  pre- 
pared by  adding  a  eolutton  of  oauslic  potash  to  a  solution  of  nitrate  of  ailTer,  aa  long  at 
a  precipitate  can  be  produced ;  the  brown  precipitate,  when  washed  and-driad,  ia  oxide 
of  rilrcr.  Chloride  of  lilTer  ia  made  by  adding  either  hydmohkiriB  acid  or  a  aolution 
of  conmon  aatts  to  a  Botntion  of  mtt*ta  of  ailver,  until  a  preuiatate  ceaaes  to  b«  femad  i 
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the  white  predpititte  of  chloride  of  nlTsr  ihould  be  washed  driod,  tuid  preMrved  oat 
of  the  mflamce  of  light.  Nitrate  of  silver  is  euilj  fornicd  by  sdding  grain  silTer,  in 
Email  qoantities  at  a  time,  to  n  winn  mizhire  of  one  meoaure  of  dIstiUad  water  andibur 
ueagorea  of  the  rirongert  oitric  acid ;  if  the  liquid  ia  too  hot,  or  too  much  ailrer  is 
added  at  a  time,  the  action  will  be  very  itracg,  and  loss  of  msteriala  may  bo  occasioned ; 
in  anch  a  case  add  a  small  quantity  of  coM  distilltd  water.  When  the  liquid  oeaEea  to 
disaolTe  more  metal,  it  shoold  be  evaporated  and  cryatalUted,  or  else  kept,  protectod 
from  the  light,  until  required  to  be  used  ;  neariy  all  the  compouoda  of  ailier  are  formed 
hj  meina  of  thia  salt.  Acetate  of  silver  ia  made  either  by  adding  a  solution  of  acetate 
of  potaah  or  acetate  of  aoda,  to  a  aolntioa  of  nitrate  of  silver,  aa  long  a«  a  precipitnle 
oconri,  or  b;  digesting  the  oxide  or  the  carbonato  of  silver  in  hot  and  strong  acetic 
acid )  it  it  freely  dissolved  by  a  aolntion  of  cyanide  of  potjuaium.  Cyanide  of  silver  is 
generally  prepared  by  adding  a  solution  of  cyanide  of  polasaium  to  one  of  nitrate  of 
silver  as  long  as  a  precipitate  occnn ;  the  white  precipitate,  which  is  cyanide  of  ailver 
ia  insoluble  in  water,  and  is  not  perceptibly  soluble  in  coininercial  hydiocyanic  acid ; 
it  diwolvea  very  freely  in  a  aolation  of  oyanide  of  ammonium,  potassium,  or  sodium  and 
in  hypoanlphite  of  soda  i  it  ia  also  said  to  be  soluble  in  aolotiona  of  ammonis,  carbcmate 
of  ammonia,  aal-ammoniac,  nitrate  of  ammonia,  and  ferrocyanide  of  poteidam. 

131.  M.  Bnmdeley,  a  French  eiperimentaUet,  makea  the  following  ramnrka  upon 
the  preparation  of  cyanide  of  silver :— "  To  obtain  a  beautifUl  and  easy  deposit  of 
Mlver  we  chooie,  among  all  the  lalta  of  silver,  the  cyanide,  as  giving  the  best  reanlta  - 
bat  aa  the  dealen  sell  this  at  a  high  price,botb  amateura  and  manu&cturera  rej«ct  it 
Othera,  fbr  the  sake  of  economy  in  procuring  it,  purchase  hydrocyanic  acid ;  but  thia 
also  is  of  too  hi^  a  price,  independentiy  of  our  being  obliged  to  use  it  immediately,  it 
being  both  dangeroos  and  difficult  to  preserve,  as  the  air  and  light  decompoae  it  *  Jf 
we  take  commercial  hydrocyanic  acid  which  has  been  prepared  fifteen  daya;  and  poiir 
it  into  a  solution  of  nitrate  of  silver,  ooniieting  of  one  part  of  the  nitrate  to  aix  pails 
of  water,  cyanide  of  ailver  ia  formed,  but  it  ia  more  or  less  yellow,  and  much  amnoiii* 
and  hydrocyanic  gaaes  are  evolved.  On  the  other  hand,  if  we  make  a  solution  of 
cyanide  of  potaauum,  filter  it  and  dissolve  cyanide  of  silver  in  it,  immediately  the 
BcduUon,  which  was  clear  and  coIontUss,  beoomet  troubled  and  blac:^  and  betrays  an 
odonr  of  ammonia  and  hydrocyanic  add.  This  odour  will  continue  at  long  as  thfl 
station  exists,  and  a  deposit  of  carbon  will  be  foand  in  the  containing  vctseL  Thta 
•edimeot  arises  from  the  deeompoaition  of  one  part  of  the  cyamde  of  potaaainm,  caused 
by  the  preaenoe  of  the  cyanide  of  silver.  Having  occasion  to  use  conaiderable  qaan~ 
tities  of  the  cyanide  of  ailver,  I  dissolve  pure  silver  in  pure  nitric  sold,  evaporate 
just  to  dryness,  dissolve  the  nitrate  of  silver  thus  obtained  in  diatilled  water,  and  pus 
hydnjcjanle  (pmaaie  add)  gas  through  it,  from  a  mixture  of  pounded  ferrocyanide  of 
potassium  and  sulphnrio  acid  diluted  with  twice  its  weight  of  water,  continuing 
thus  aa  long  as  a  precipitate  ia  formed.  Wash  the  cyanide  of  silver,  and  preaerve  it 
belowwster,  away  from  tiie  light  Thus  precipitated,  the  salt  dissolves  without  residuum 
or  colour,  aud  gives  splendid  results." 

With  regard  to  this  process  we  may  remark,  that  six  parts  of  sulphuric  acid 
should  be  mixed  with  from  thirty  to  fcrty  parts  of  water,  and  the  miiture  allowed  to 
cool ;  then  put  into  a  glass  vessel  (Pig.  30),  together  with  ten  parts  of  coarsely- 
powdered  ferrocyanide  of  potasrium  j  and  boat  applied  until  gas  is  evolved  fiom  the 
mixture,  and  continued  as  long  as  gas  is  evolved,  or  aa  long  as  a  precipitate  is  pro- 
duced in  the  silver  solution,  the  gas  being  passed  into  the  liquid  by  a  suitable  tube 
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(nePigSl).  TIiupToeeuiiiafjieldmpiireTprodact  tli«nwhen  the  nitrate  Mlution 
ii  [nc^tatod  by  cfuido  of  potudum ;  but  it  cannat  ba  Tei7  eeonomical,  beciOM  only 
hiii  of  the  cyuiogen  of  the  fer- 
mcyinide  p«ue*  over  u  hjrdro. 
cjanio  acid;  the  lemaindGt'  it 
left  behind,  and  ia  contained  in 
the  yelloTish-white  reaidnum  in 
the  gee-generating  veisel. 

132.  SUvtr  Sahitmii.— Silver 
hu  been  depoaited  by  the  oidi 
tuij  dipping  OT  waih  proceee,  by 
the  ain^e  cell,  and  by  the  bat- 
tt*j  proceee.  The  following  are 
reoipes  for  (olatioiu  taken  from 
Tsrione  lourcee,  adapted  for  ail- 
Terini;  aitide*  by  the  limple  im- 
manioD  or  waab  prooetl,  chleSy 
applicable  to  email  artidea,  auoh  «■  pina,  buttoni,  bucklea,  coffln-nail*,  hooka  and  eyei, 
ftc.,  whcM  only  a  rery  thin  coating  of  uItoi  ia  reqnired.  The  aolntiona  in  the  propor- 
tion! indicated,  are  need  by  adding  a  amalt  quantity  of  vater,  enfflcient  to  form  the 
ingiedienta  into  a  pasty  liquid  of  the  canaiatence  of  cream,  itirring  the  articlca 
timonghly  ahoat  in  it,  or  rubbing  them  orer  vith  it  until  thay  haTO  acquired  the 
dedred  degree  of  whiteneaa :— let,  take  eqnol  puta  of  chloride  of  diver  and  bitartiate 
of  polaah  ;  2Dd,  toko  ohloride  of  ailver  one  part,  atum  two  parte,  common  salt  eight 
parte,  and  tartar  eight  parts ;  Sri,  take  chloride  of  ailver  cue  part,  prepared  chalk  one 
part,  common  aalt  one  and  a  quarter  part4,  and  pearl-oah  three  parte ;  4th,  a  '^novar- 
gent^'  aolotion  foi  re-eilTsring  old  plated  gooda,  conaiata  of  one  hundred  parte  of  hypo- 
tnlphite  of  eoda  and  chloride,  or  any  other  aalt  of  lilrer,  fifteen  part*.  Compoonda  of 
thia  deeoription  are  alao  uied  for  eilveriug  clock-facee,  Ihermometcr  and  barometer 
platea,  and  many  other  articlet  of  copper  and  hraea. 

133.  BBetring  bg  Immir$ing. — Mr.  Joeeph  Steele  took  out  a  patent,  dated  Augnat  9, 
I  SAO,  for  ailrering  artidea  by  immernng  them  in  a  silTer  solution  in  contact  with  a 
piece  of  aino  of  proper  size.  The  prooeea  ie  as  follows  : — DisaolTC  four  ounces  of  pure 
sflTer  in  twenty  onocee  of  nitric  aoid ;  also  dissolTe  separately  one  and  a  half  pounds 
of  common  salt  in  one  and  a  half  gallon*  of  water ;  mix  the  two  aolutions  together, 
allow  the  miitare  to  remain  till  dear,  pour  away  the  clear  liquid,  and  wash  the  pred- 
^Me,  which  ia  ohloride  of  silrer ;  next  fiiM  together  twenty-four  ounoea  of  ferrocy snide 
of  potaedum  and  twelve  onnoee  of  carbonate  of  potaah,  and  when  the  maaa  is  cold,  add 
it,  together  with  the  ohloride  of  silver,  to  one  gallon  and  a  half  of  water ;  boil  the 
Bixtnie,  and  filter  it ;  it  ia  then  ready  fbr  use. 

IM.  SHrtniifSelutimfirMUnyFiveeu. — Many  aolntionahare been piopoeed  and 
triad  for  depoaiting  silver  by  the  battery  procew,  but  none  have  stood  the  tei 
ezperieciee  like  the  one  oomposed  of  double  cyanide  of  silver  and  potasaium  dissolved 
in  water,  and  a  little  .^m  cyanide  of  potassiom  added.  It  maybe  made  fof  [various 
strangtha,  from  half-aq-ounee  of  silver  to  the  gallon  of  water,  to  two,  foor,  six,  or 
noremncee;  andfktnnan  ounce  of  cyanide  of  potasdum  to  aeveral  pounds  per  gallon, 
and  atiU  be  efltoctive  in  working.  The  formula  of  M.  do  Ruola  is  aa  follows : — 
diaolve  one  part  of  cyanide  of  silver  and  ten  parts  of  cyanide  of  pi 
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hundnd  parta  of  walec,  and  dilute  tbe  TMulting  liqoid  vitk  watar  to  tba  Mqaizad 

135.  Stiver  Plating  Botutim. —The  foUowiog  ia   tiie  mont  piwtuial   meaiod  of      { 
making  a  latge  quantity  of  the  ariintrj  cjanide  of  ailTsr  plating  liquid: — Tib 
foot  partB  of  grain  uItst,   add  it,  in   amall  portiom  at  a  time,  to  a  mnii  nix-   : 
ui«  of   about  &TS  paiia   if  ve^t  of  atrong  coBaoaroial  nitiic  Mid   (the  wU 
Tarise  greatly  in  ttrength},  and  one  part  of  water,  oontained  eilhsi  in  a  (Uaa  or   ' 
stooaTare  vesael.     Gas  will  b«  sTolTed  from  the  sur^ei  of  the  pUoM  of  ailiai:,  and   ' 
bromi  tamet  of  nitrous  add  vill  ariie  from  the  miituia,  which  alionld  be  coDTByad 
out  of  tlw  aparbnent  b;  inaan*  of  the  chimney.     The  action  diouU  he  maiataiaed 
moderate  and  unifonn,  and  if  it  thoold  become  too  Btrong,  a  little  oold  water  ahoold  be 
added,  and  the  mixture  kept  more  cool ;  when  the  whole  of  the  metal  ia  diaaalTod. 
apply  a  greater  heat,  and  evi^nate  Ihe  solution  nearly  to  dryneit,  which  will  dar*  of  . 
any  umw  of  aoid   that  naj  fca  paeaent;   the  reeulting  aalt,  nitnto  of  bItsIi  may 
theah«diHiJTediB.alaig*gauim?of inrtar,in tbepiopaitiDiiofhaIfagaUaii(mflraoi   ' 
leas)  to  each  ounce  of  the  silrer  used ;  at  the  same  time  a  eidntiaA  ahoold  be  n*de  of   ; 
from  3  to  3]  parta  [according  to  its  quality)  of  cyanide  ef  ritaaainm  in  SO  or  10  pMta   ' 
of  water,  wliich  is  to  he  added  gradually  to  the  aolatiaa  of  nltnta  of  ailrer  m  1ob(  a*   I 
it  producM  a  piMipitete  i  if  too  muoh  be  added,  it  wSl  caoae  aorae  of  tfaa  pradptata  to   | 
r».disioh'e  and  ho  wasted;  itwillaLu  naka  the  liquid  appear  clear  whwe  it  paaana ;  i> 
such  a  oa«e  the  liquid  ahould  be  stirred,  than  allowed  to  Httle  dear,  and  a  muU  ^pmmr 
ti^  of  nibate  of  silver  diasolred  in  iittiUtd  watw  duttld  be  added  as  loog  aa  it  pco- 
duces  a  white  oloud.     By  eonduoting  the  iteration  in  a  ^un  veael,  adding  the  liquid 
toward*  the  Utter  period  in  amall  qoantitiea  at  atiaie,  andat  interralaof  afawmiwitM 
aa«h,  with  gentle  atiiring  immediately  upon  eadi  addition,  ourefiilly  obaerring  wh^  it 
ceases  to  produoe  a  precipitate,  the  point  of  oeutialiaatian  m^  be  very  aeuaftriy 
detemiaed.     Tha  Uquid  must  now  be  allowed  to  rewain  nadiatiut>ad  antil  q>it* 
clear,  the  dear  pertion  pound  atendily  away  faim  the  preeipitale  of  cyanide  of  aSna^ 
and  tha  predpitale  waahed  Are  or  aix  timea  in  a  large  quantity  of  wats,  by  dta^lj 
adding  the  water  biiskly  to   it,   allowing  it  to  aettle,  and  then  pontile  aw^  tiae 
clDir  portion.    Next  dissdve  &om  3  to  31  parta  (aoMxding  to  its  quali^)  of  ^snide 
of  potasdum  in  30  parla  of  wats^  adding  it  in  portiiuia  at  a  Ume  (o  the  wet  oyanide  of 
silxer,  with  &ee  stininst  until  the  whole  ia  diaaolved,  then  add  about  8  puta  ibot«  of 
cyanide  of  potaasium  to  bnajrm  cyanide,  and  eufflcient  waler  to  rechiee  Ibe  whole  to 
the  proportion  of  about  one  ounce  of  direr  to  the  gallon ;   finally,  when  all  die  fraa 
cyanide  it  diaaolTsd,  filter  the  adution  through  a  pieoe  of  nuglaajwl  oalioo<     On  the  ntuU 
scale,  diatilled  water  ig  naad  in  the  Tatioos  parts  of  the  proowa,  except  the  waahing} 
but,  on  the  laige  Kale,  dean  lain  water  or  apdng  water  ia  used  in  all  the  opa»tioBa. 

136.  .dnnl&ir  Bek^ian. — The  oyaaide  of  silTer  plating  solution  may  be  made  I^ 
other  modiflcatioiis  of  the  chemical  method  than  the  one  described ;  Ibr  indaiuia,  mow 
depodton  make  the  solutioas  by  adding  oiida,  cubonate,  oi  eren  ohloride  of  aKrar  to 
a  solution  of  cyanide  of  potaasium,  ae  long  as  it  will  diaaoWe,  and  tJun  adding  an 
amount  of  free  cyaiiide ;  by  &i»  prooeis  the  depositor  ia  enahlad  to  uaa  cauatio 
potash,  oarbonate  of  potash,  hydrochloric  acid,  or  oonnum  aall,  initead  of  cyanide  of 
potassium,  for  precipitating  the  nitrate  of  dlTer;  nBTeitheUisit  dill  requires  two  eqiu- 
rdents  cf  cyanide  of  potasdum  to  be  wed  aa  before,  di.,  one  to  oonTert  the  aalt  ot 
silver  into  cyanide,  and  the  other  to  disaolTe  (he  cyanide  of  dtver  fi>naed,  because  w 
dl  suoh  csaaa,  according  to  the  reaearchea  of  Mewn.  SUsdcad  and  Napier  ("  Phllaa»- 
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piUeal  MigwiM,"  1S44),  irtiea  taij  mK  of  BUrer  ii  added  to  ■  adaliofi  of  tyainde  of 
liiil^iiiiii,  it-M  flcit  oMimted  into  eyuiide  of  dreT  st  fte  npom  •/  OBepsrdaii  «f 
tbe  ej«oida  of  pohainmi  it  ibtm  oambinM  TrOi  the  ranftliiliig  ojw^Ae  to  fimi 
dooUa  ojulda  of  ulrBr  tnd  potumtna,  wUch  dissalTetmtliB'wmter;  Hunrfora,  bjUiii 
modifleatuBL  of  the  chamical  method,  no  cjinida  of  potusium  is  nved,  and  the  oaAo- 
■ate  «r  potatdi,  IijdroehlOTio  arid,  fte,,  m  wuted.  niii  siodiflectiDti  bM  ft  itill 
(Meter  ffJM^Titttt^Bn ;  it  tntrDdnoe*  nibatutMi  bsto  the  depotitmg  liquid  wUoh  m 
injonoM.  Welnre  befbte  said  (M)  that  a  good  depoaitii^  nliitioii  dLoulfl  diMolre 
'^be  anoSe  fiwelf ,  Indd  abmidaiioe  of  metal  io  tolution,  and  not  act  cheniicall;  apem 
Imm  metali,  beesnae  it  it  gaeb  netale  Ve  generally  wish  to  coat ;  now,  if  iintead  tff 
ojamde  of  dim  yn  add  oxide  of  silrer  to  the  cjanide  of  potatdnn  Hqmd,  it  oonnrta 
jait  of  fte  oyanide  into  caustic  potash ;  if  ire  add  carbonatB  of  silw,  it  oonerta  it 
into  oariicdurte  of  potash ;  aod  if  ohlorids  of  ttX-nr,  it  conrerts  it  into  chloride  of 
potasaam;  and  each  of  these  mbftmcM,  eiped^I;  the  last,  diminithea  tli«  actioQ  of 
dia  liqud  upon  Sie  ^Molving  plate,  decrsases  (ti  lolrent  power  for  oyanide  of  rilTer, 
vulni  ih  particles  kes  mobile,  and  canssa  it  to  act  in  aome  dsgree  npon  base  metal*, 
and  thus endaniieH  Uteadhsaion  of  the  depodts  iipon  them.  Borne  electro-platan  1hii& 
die  preaeaee  of  diete  Mlta  not  wjarians,  bat  most  oonaidsr  them  highly  detrimental. 

137.  BelKtim  iy  Bmtttry  Frvren.—^The  mme  dim  soIntioQ  nay  be  ftroed  by -Qn 
battery  ptooess  (S9)  *i  veil  as  by  Urn  ehenical  method,  and  ftii  process  has  its  own 
•drauti^as  and  disadTantages ;  it  is  Toy  conrenieDt  in  Tnafcing  a  man  guanlity  of 
Kqnid,  baeanse  it  enables  the  opentor  to  make  it  qnioUy,  to  aroid  the  tronbls  dt 
oiakiag  &o  mbale  aohition,  of  predpitatioa,  of  wadiing,  and  of  ibe  fttgndant  riA  of 
loa  of  matviak ;  bat  it  has  the  dtsadTantags  of  convarting  s  lai^  proportion  of  the 

rilrer,  and  aatlfaig  Ike  potaisiam  flee,  wMeh  immediately  cotridoea  irift  fiw  oxygaa 
of  dN  wiltc,  finialug  canatie  potaA,  wUdi  fisschsa  in  ttie  liquid ;  whflst  Ae  hydio- 
(Ktoftiwvateri*«TdTea  at  the  cathode,  and  the  diaaidTed  potaah  gradoally  bemme* 
Amrartad  iirto  eatbonate  of  potadi  by  abaorption  of  carbonic  aeid  fh>m  tiie  atmo^bert. 
HtiAar  lanatfejotadi  nor  carbonate  of  potaali  an  ao  injnriam  in  fte  liquid  as  chloride 
et  potaaman  ;  aliB  they  ff^nWi  Ok  action  of  fiie  liquid  upon  the  fissidnng  ^ate, 
mdar  tt  a  irtam  eoDdnetor,  rcdooe  tie    aalrcnt  pcnrer  lot  fyanide  of  dItv,  and 


138.  ]SUMI^M*awa<>/30i«r.'-Hr.  AktanderPaAea  took  oat  a  patent,  VamhSS, 
IMl,  teimpnrmentBintliBaoKddaposiliaBof  sOrer.  He  eonrertaatL  ounce  irfaQTer 
farto  onide  of  «hta,  hy  flnt  dJanlTtng  it  in  eitrio  acid,  and  then  pnaipltatcag  it  by 
caustic  potaah ;  he  then  diiaalTes  the  oxide  together  with  sistsan  ouDoe*  of  oyenida 
g(  iiiilaMliiia  in  two  gaDona  of  vato',  and  ans  tiu  rauHing  liquid  I»f  depositiof  solid 

m.  Vr.  Idmniid  Tnek  toak  out  a  patent,  Jnae  4,  1M2,  tar  "  impRTreawnb  In 
dayoHtteg  direr  opon  gasman  silver."  For  {dating  die  }»miiiaoer  qualitiea  of  thia 
aHoy  be  aaea  a  acliltion  eonposed  of  sulfate  of  olrer  diasolTed  in  a  adntica  of  ear- 
bonsta  of  ■atnoiiia,  and  Ibr  the  beat  quality  he  neea  cyanide  ef  Dlrar  diasolTed  in  a 
■oIntiasiDroarboQate  of  ammonia.  The  solatiom  are  fbrmed  by  diaKMsg  TO  parts  of 
carbonate  of  ammonia  in  distilled  watw,  then  adding  IH  part*  of  anlpbata  of  ailTCr, 
or  lU  pBti  of  eyanido  of  «ilT«r,  end  boiling  Q»  liquid  nnt3  O*  aaKildiaBelMd; 
lor  matiBg  aoamen  german  ailver  lie  adds  halt  an  onnee  of  nlpfaal*  of  allTea  to 
1ST  graina  of  bleaibiHiBte  of  amta^iia. 

Go(i.;lc 
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110.  For  depodtifig  pDrpotes,  •  solution  compoiKd  of  water  20  ftzts,  cyaioAe  of 
potaimum  four  parts,  and  icatata  of  silTer  cob  put,  oonducU  very  &eal;,  and  yielda  a  fine 
white  deposit  of  direr.  X  aolntian  composed  of  water  25  parts,  pnuwio  acid  66  parts, 
"blaek"  cTanide  of  potassium  12  parts,  and  cyanide  of  ailTer  10  parts,  is  also  KTcry 
good  one. 

141.  Many  eleotro-platen  nse  a  cyanide  solution  containing  about  half  an  ounce  of 
dlTer  to  the  gallon,  and  add  a  TSiy  Urge  proportion  of  free  cyanide  to  make  it  eoa- 
dnct  freely ;  sooh  a  aolatian  has  the  adTsntage  of  being  comparatively  inexpennve  in 
its  first  formation,  quick  in  working,  and  yields  metal  of  an  aTerage  oharactar ;  but  it 
is  ratlier  difficult  to  manage  in  hot  weatheiy  and  diasolres  the  anode  Terj  rapidly,  cm 
account  of  tha  Ui^  proportion  of  fi'ee  oyanide.  In  practice,  the  amount  of  direr  to 
the  gallon  Tsriea  from  half  an  ounce  to  about  four  oiuicea,  but  oidinary  solntiona  eon- 
tain  abont  one  or  two  ounces  to  the  gallon ;  the  amount  of  fitt  cyanide  of  potaaainm 
also  Tsries  from  about  half  the  weight  of  the  ntrer  dissolved  in  tlie  liquid  to  fire  or 
ten  tiuMa  thia  quantity  j  a  Tory  good  proportion  is  about  three-fonrtha  of  the  weight 
of  the  diasolyed  silver ;  but  thera  is  no  rule  generally  recognised  in  the  bade  opon  this 
point;  some  manu&ctures  use  a  very  large  and  others  a  veiT  small  proportion. 

142.  A  good  plating  liquid  should  oontain  one  equiralent  (6S  part*)  of  pan 
cyanide  of  potassium,  and  one  equiTalent  (134  parts}  of  cyanide  of  vlrer,  beridec  Jni 
cyanide,  and  sufBcient  water  to  form  a  thin  liquid.  It  is  necetMry  to  h«Ta  ,firt 
cyanide,  beeause  in  working  the  solutjon  insoluble  cyanide  of  ailTU'  is  formed  and 
reqiiirea  /rat  cyanide  of  potassiam  to  combine  with  it  and  form  the  soluble  doable 
cyanide,  at  tlie  same  time  cyanogen  and  cyanide  of  potaasinm  an  set  free  at  the 
cathode  or  recdving  surface  by  the  deposition  of  the  lilrer ;  and  as  it  requires  aome 
time  for  those  substances  to  mix  with  the  liquid  and  reach  the  dissolving  plate,  fn> 
cyanide  must  be  provided.  The  necessity  of  having  sufficient  water  to  form  a  Mm 
liquid  uiiee  front  the  double  cyanide  fanned  at  the  dissolving  plate,  being  specifically 
heavier  than  the  liquid,  having  a  tendency  to  sink  to  the  bottom,  whUst  the  cyanogen  ai^ 
cysnide  of  potasnum  set  free  at  the  sni&ce  of  the  articlea,  being  speoifloally  lighter, 
tend*  to  rise  to  the  sntftoe  ;  at  the  aame  time  each  of  them  mixes  more  or  leas  with  the 
surrounding  liquid  by  oapillary  attraction  or  adhesion,  and  the  more  dilute  the  liquid  is, 
the  mora  mobile  are  its  particles,  and  the  more  rapidly  does  this  mixture  take  place. 
This  explains  why  strong  stiver  aolntions  require  more  frequent  stirring  than  weak  ooea 
to  keep  them  uniform.  In  some  mauufrictoriee,  where  they  hare  steam-power  at 
oonimand,  the  articles  are  kept  in  constant  motion  by  machinery  swinging  tbran 
gently  to  and  fro  ;  but  in  ordinary  electro-plating  establishments,  the  silver  solutiou 
are  stirred  every  evening, 

143.  If  a  solution  contains  but  little  water  and  a  large  supply  of  free  cyanide,  and 
from  any  oanse  the  battery  current  beoones  suddenly  weak  towarda  the  evening,  tii« 
ailver  deposited  upon  the  articles  will  be  re.dissolved,  in  consequence  of  lite  liquid  about 
the  dissolving  sheets  having  by  the  day's  work  become  tatiuated  wiUi  alra,  and  tliat 
•bout  the  artiolee  become  fiill  of  free  oyanide;  the  two  elettrodea  {i^  the  dinolving 
platea  and  the  article*]  form  a  kind  of  voltaic  battery  (one  metal  in  two  liquid*), 
which  develop*  a  cniTent  of  electrieity  in  an  oppomte  direction  te  the  oHginal  one, 
and  thus  re-dissolves  tlie  deposited  silver. 

144.  Bright  super  Solulim. — Much  pnctical  interest  wu  fbr  a  long  time  atttthod 
to  the  anticipated  discovery  of  a  solution  by  which  silver  might  be  depodted  in  a 
MfM  condition,  snd  the  labour  of  burnishing  be  thereby  avoided  or  lencoed ;  and 
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tids  diacoreiy  vaa  at  last  effected  aa  folloirBt — Some  operators  at  the  electro-plate 
ToAa  of  HetsrSi  EQdngtoii  and  Muon,  Binoinghaiii,  ven  engaged  m  aome  expemnenu 
on  moulda  contaiiung  buolpLida  of  carbon ;  irhilit  these  monldi  were  being  coated 
I  with  silver  in  tlie  depositing  vats,  the  depositor  obaerred  some  yery  peculiar  ap- 
pearances upon  the  rarious  articles  receiTing  a  deposit  in  the  TSt,  some  haring 
fttj  bright  patches  npon  them]like  bomished  metal.  From  the  known  pteaence  of 
bisulphide  of  carbon,  aiperimenta  wew  tried  of  adding  that  substance  to  a  quantity  of 
tUTeiiilg  liquid,  which  ultimately  reaulted  ia  success,  and  a  patent  was  taken  out  by 
Hmue.  Lyons  and  Millward,  March  23,  IS47,  in  which  they  give  the  following  in- 
stmctionB  for  forming  a  '*  bright  solution  :" — "  Add  to  the  usual  solution  of  silver  in 
oyanide  of  potassium,  bisnlphido  of  carbon,  tetohloride  or  other  ohloride  of  carbon, 
sesqnichloridB  of  sulphur,  or  hyposulphite  of  either  potash  or  soda.  The  bisulphide  of 
carbon  may  be  used  alone  or  dissolred  in  sulphuric  other  ;  or  it  may  be  need  in  con- 
jnnction  with  any  of  the  other  substances  mentioned  above,  but  the  patentees  prefer 
naing  it  aa  fbUows  :  — Six  ouncea  of  bisulphide  of  carbon  are  put  into  a  stoppered  bitttle, 
and  one  gallon  of  the  usual  plating  liquid  tidded  to  it,  the  mixture  ia  then  shaken  and 
■et  aside  fbr  tveaty-fbur  hours  ;  tvo  ounces  of  the  resulting  solution  are  then  added 
to  every  twenty  gallons  of  the  ordinary  plating  solution  in  the  vat,  and  the  whole 
■tiiTsd  together ;  this  propoition  must  be  added  every  day,  on  account  of  the  loss  by 
evaporation,  bat  when  the  mixture  has  been  made  several  days,  less  than  this  propor- 
tion may  be  used  at  a  time ;  when  hydrocarbons  are  used  instead  of  the  bisulphide, 
k  mnch  larger  quantity  mnst  be  added.  This  proportion  gives  a  bright  deposit,  bat  by 
adding  a  larger  proportion  a  dead  surface  may  be  obtained,  very  different  to  the 
oiilinary  dead  inrface."  This  substance  is  generally  employed  throughout  the  trade, 
altbon^  few  are  licensed  to  use  it.  Other  compounds  are  also  used,  bat  to  a  very 
limited  extent;  among  these  are  sulphur  and  collodion.  A  solution  of  iodine  and 
gotta-parcha  in  chloroform  ia  said  to  be  mors  permanent  in  ita  e&ect  than  tbe  bisul- 
phide of  carbon.  The  liquid  is  generally  added  to  the  vat  in  tbe  evening  after  the 
work  has  been  taken  out.  A  method  of  bright  gUdinj  has  also  been  recently  brought 
into  uae  in  the  trade. 

145.  Xtthod  af  Making  Cj/hnidt  of  Patamium. — As  nearly  all  the  solutioru  which 
are  naed  for  electro-silvering  and  gilding  contain  cyanide  of  potassiuoi,  and  as  this 
substance  is  used  extensively  in  electro -deposition  generally,  it  will  be  necessar)'  for 
the  practical  depositor  to  understand  how  it  ia  made,  and  to  possess  information  re- 
speeting  ita  impurities,  and  the  method  of  tasting  its  quality.  It  is  nearly  always 
made  by  the' following  process  ;— Take  ferrocyanide  of  potassium  (yoUow  pmsiiate 
of  potadi),  pound  it  Soe,  aod  gently  heat  it  in  B.n  iron  pan,  with  constant  stirring 
until  quite  dry ;  treat  a  quantity  of  the  best  quality  of  carbonate  of  potash 
in  a  similar  manner.  Whoa  they  are  perfectly  dry,  add  about  throe  parts  of  the 
carbonate  to  eight  pans  of  the  ferrocyooide,  and  thoroughly  mix  them ;  heat  the 
mixturo  rapidly  in  an  iron  ladle  or  crucible,  until  it  melts  into  a  dear  liquid,  when  gas 
will  be  evolved  from  its  surface.  It  should  be  maintained  at  a  moderate  or  dull  red  heat 
about  flfteen  or  twenty  minutes,  or  nntil  the  ond  of  a  cold  iron  red  dipped  into  it 
ahdwa  a  white  sample.  The  fusion  should  not  be  continued  until  the  evolution  of 
gas  cesaes,  or  the  product  will  be  of  a  gray  colour.  It  should  be  kept  covered  aa 
much  as  possible.  By  allowing  it  to  stand  undisturbed  a  few  minutes  at  the  latter 
part  of  tlie  operation,  and  ocoasionally  tapping  the  sides  of  the  ladle  or  crucible,  the 
iron    of  the   ferrocyanide  will  settls  at  tbe  bottom  as  a  fine  black  powder;  the 
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coIdutIbh  ojuiida  of  poUMiain  nuy  llieii  be  pound  off  into  &  cold,  vaa  pin,  or  npoa 
a  tbiok  and  oold  iron  pUte ;  it  ihauld  be  bcakm  i^  whilst  still  wuio,  aad  piesarred 
IB  ■  TeU-«tosped  jsr. 

The  black  Mdimeot,  which  oontaint  much  cyanide  of  potauium,  ilxould  be  icnpcd 
out  of  tbs  Tesnl  vhile  sdll  hot,  and  preserred,  as  water  will  at  any  time  diwolTe 
the  cyanide.  If  the  process  has  been  well  condncted,  the  product  will  be  of  a  oleai 
white  oolour,  or  at  most  but  very  slightly  gray.  A  larger  pn^rtion  of  cyanide  of 
potaiaiom  is  obtained  by  this  process  than  when  ferrocyanlde  alone  ia  employed,  beeaose 
in,  the  former  case  one-thi;^  of  the  cyanogen  (that  which  wee  eambiced  with  the  inu^ 
combinai  with  the  potassium  of  the  carbonate  nf  potash,  whilst  in  the  latter  ease  it  ii 
lost ;  the  cyanide  produced  by  the  fusion  of  tlie  ferrocyanide  of  potassiaiii  alone  is  of 
a  grayish-blach  lelour,  and  ia  tenned  "  black  oyanide." 

146.  CV^'"^'/''^'"'*''^— ^nunercial  cyanide  of  potassium  varies  Tei7  nnch 
in  price ;  the  beat  quality  of  white  oyanida  is  sold  retail  tnm  Z*.  31.  to  2a.  6d. 
per  pound  in  the  TTaited  States  of  America ;  in  England  it  variea  fimn  2a.  6d.  b> 
4s.  fid.  par  pound,  acoording  to  quality  ;  and  black  cyanide  may  be  obtained  retail  at 
3f.  lOd.  pel  pound.  By  disaelnog  aereral  ipecimena  of  oommcrcial  black  cyanide  in 
water,  u>d  filtering  the  solution,  we  fonnd  the  propartioo  of  black  impurity  in  them 
Taried  from  one-fourth  to  one-aixth  of  their  weight ;  and  by  ezperimeuta  with  the 
oommercial  white  cyanide  we  fbund  that  ona  part  (200  gisins)  of  it,  dissolTcd  in  about 
one  and  a  quarter  part*  (230  grains}  of  distilled  water  at  60°  Fah.,  end  that  it  diasolTcd 
muoh  more  &eely  in  water  containing  hydmoyasic  acid, 

117,  Intpmritia  ia  Cyaiadt  of  Fatauium. — Acoording  to  the  researches  of  MeaKa. 
QUasfocd  and  Napier  ("Philosophical  Magaiine,"  1844),  commercial  white'  cyanide 
gaDaraUy  contains  about  thirty-fire  per  cent,  of  impurities,  and  often  aa  much  as  fifty  pci 
eenl.,  in  the  form  of  carbonate  and  sulphate  of  potash,  chloride  of  potas9iam,cyaBate  of 
pottih,  ferrocyanide  of  potsaaium,  and  silica ;  and  if  the  mixture  of  aolts  from  which  it 
is  made  is  not  dry,  smmoniacal  compounds  are  also  formed.  The  aulphate  (tf  potMldi  and 
ablorids  of  potassium  oocui  in  the  commercial  carbonate  of  potash ;  the  ulioa  is 
preeent  whan  we  operate  wiA  an  earthen  crucible ;  and  even  when  the  ptooees  is 
well  conduoted  and  pore  materials  used,  the  product  contains  twenty  po'  oent  of 
oyanate  of  potaah,  ptoduoed  partly  by  the  contact  of  the  sir  with  the  melted  mixture. 

148.  Tettiag  O/aniit  ^  JUohhim,— According  to  the  same  Gxpetimenfaluts,  file 
quantity  of  pure  cyanide  in  any  given  sample  of  cyanide  of  potsamum  may  be  oor- 
reotl;  saoertained  thus  :~l(ake  tvo  solutians,  one  of  the  given  cTanide  and  ooe  of 
nitrate  of  silver,  each  ccmtaining  known  wei^ts  of  the  raits,  say  one  ounce  of  the 
cyanide  disaolred  in  six  ounce*  of  distilled  water  in  a  graduated  gitm  vessel,  and  17S 
grains  of  the  crystallised  nitrate  dissolved  in  about  two  or  three  ouncts  of  distilled 
vnter ;  add  the  eyanide  selution  carefully  and  slowly  to  the  nittate  of  sQver  liquid, 
unnl  the  precipitate  fiiet  formed  is  all  re-diisolvsd.  The  quantity  of  the  cyanide 
ioln^on  required  to  effect  thia  (with  the  above  quantity  of  nitrate  of  ■Hvei']  will  lum 
MDtained  1 30  graina  of  pure  cyanide,  and  from  the  quantity  used  we  may  eaaQy  cal- 
nlate  the  amount  of  pore  eyanide  in  the  whole  oudgb.  It  is  said,  (hat  "  when  nitrate 
of  silver  is  added  to  a,  solution  of  cyanide  of  potasdnm,  so  long  aa  the  precipitata 
farmed  is  all  n>itis*olTed,  we  obtain  the  aholt  of  the  cyanide  of  potaiainni  in  eom- 
binalianwith  the  silver;  none  of  the  otiiei  aalta  in  solntion  take  any  part  in  the  action, 
even  though  they  be  preaent  in  a  large  pioportian.  This  enables  us  to  test  tbe  euct 
quanli^  of  cyanide  of  potassium  in  any  sample." 
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1«,  C^mtkml  CharaOxn  ef  Cj/atAdt  of  SSrer—la  the  preMncc  of  cy»nide  of 
pataahmi,  u  ire  ue  icibrmed  %  TAetaa.  fflusflird  md  Napier,  cynogea  baa  ft 
gmter  ■fflnity  for  lilTBT  tinm  RiiTduiig;  else  hai,  decompodng  every  taU  of  BilTer 
aoept  tiie  tulphid*,  and  fonning  eyatiide  of  dlTer.  In  dieMolThig  Uie  oiide, 
Biiliuiiate,  ehloiide,  or  ferroeyuride  of  nlvv,  in  ■  ntatloD  of  cyanide  of  pot 
rino,  ftey  are  all  decomposed,  and  cyanide  of  litTCT  ahraya  formed.  Cyanide  of 
iOrer  ahould  be  dried  belmr  SBtT  Fah. ;  hydrodiloric  add  decompoua  it  vith 
a  aohition  of  hydrocyanic  acid  g«i;  cold  nitdc  add  fa»f  no  aotioa  upon  it;  i 
boOfaig  aiiituie  ol  a^pburic  aotd  and  water decompowa  it,  wiA  Mcape  of  bydraeysnia 
*Eid  gas,  snd  fonnition  of  nilphate  of  aflTer  -,  it  is  aoluble  in  tbe  alkaline  diloiides,  but 
ita  beat  Kdvent  ia  an  aqneoni  lolutiiin  of  cyanide  of  potaMmn,  of  irbich  It  requim  one 
eqidTnlent  (6S  parts)  to  disMlve  one  eqaiTaknt  (131patt>).  The  resulting  tohition, 
«bcn  araporated,  yteld<  cryatais  of  double  cyanide  of  rilTer  and  potaseitin],  irfalch  are 
Bi^bls  in  rigjit  parts  of  eold  and  in  one  part  of  boiling  water.  The  lolutioii  of  tbia 
doB<ile  idt,  wMeh  is  nearly  Ae  sftme  m  llie  ordinary  pitting  solution,  may  b«  boiled 
fat  any  Imgth  of  time  witfaont  being  deeonposed,  and  it  is  rery  little  oflboted  by  light ; 
it  ii  dacompoaed  by  sO  acids,  and  tbey  predpitite  the  stlrer  as  tyaoida  of  sUrcr  \  the 
bydi^'Wid*— bydrocUorio  acid,  tbr  example — decompose  the  cyanide  of  silver  algo : 
an^lmretted  hydrogen  predpitates  the  tilTcr  as  snltJade  of  ailTer. 

160.  Sold  ■olntlOB.—Tariona  salts  of  goldbave  been  used  far  eieetio-depositlan, 
■moDg  wUekara  the  hypoeulphite,  tnlphile,  iodide,  bitimide,  terchlotide,  ayanide,  and  sul- 
phoeyaoide.  Pinely-drTided  gold,  wUeh  is  sometimesasedfbTdissolTing,  may  be  obtained 
by  adfii^a  ■olD&nK^protosnlpbateaf  iron  to  asolnfioD  of  tarahloride  of  gold,  as  long 
M  a  gnamalt^irowiL  predpitate  oceurs ;  tbit  is  gold  in  a  itata  of  very  minute  drnsion. 
Ozideafgiddi*  obtaiaed  by  adding  to  a  solution  of  tnchloride  of  gidd  a  cold  mlutiim 
of  CBnatiopataah,  nntQit  oeaaes  topradnce  apredpttate;  orbydigratmg  torohloridc  of 
gidd  wMfa  magnesia;  washing  t^elattar precipitate,  flnt  witb  dilnte  nitric  add,  and  then 
vitk  vater  only.  loiEde  of  gold  isfcnned,  cithsrby  digesting  oxide- of  gold  in  bydriodic 
add,  or  by  adiinf  a  eolation  of  iodide  of  potassinm  to  a  sololion  of  terdiloride  of  gold 
■  lonf  aaapTadpitateiapTodnced,irn}niigth*predpitate  wiftwftter;  it  is  of  a  yellow 
cdDBE,  insetable  in  edd  water,  bat  freely  sduble  in  a  solution  of  iodids  of  potaAdtun. 
Bnnudkof  gddmaybefcnneddtheiby  digesting  flndy-firided  gold,  or  oxide  of  gold, 
in  Hqoid  bmanne  contained  in  a  sttqipered  bot^.     It  is  ft  saR  of  a  ridl  red  colour,  and 

151.  Othridi  af  0oUC — TsreUMida  of  gold,  conmonly  known  as  chloride  of  gdd,  is 
tk  aoat  naod  salt  of  tlw  metal,  and  ite  preparation  requires  separate  explanation, 
ia  fannad  as  foSowa: — Take  aniixtiin  of  dtiier  two  or  dree  meanires  of  hyditiohlario 
add,  and  ons  msasnra  of  nitrie  add ;  make  the  nmtnra  hot,  andadd  puts  grain  gold  to 
it  aa  losig  a*  it  wiB  ifissohs ;  it  erolTes  gn  wbilst  dissolying.  IThen  it  ii  all  dissolred, 
Gqnid  ontil  it  oryat^lina  to  a  dark  mby  red  msai,  or  it  may  be  of  a 
tile  proportions  of  tbe  ingirdieulk.  This  is  terdiloride  of 
gold,  andcontdnaemeqwvalent  (197  parts]  of  gold,  and  three  eqdTalents(106'S  parts) 
of  ddratno;  if  it  U  too  nnicb  eraponted,  cblorine  gas  will  be  srotred,  the  gold  will  be 
BStftaaandbemnad  witii  tksMlt,  sad  will  preoipittte  on  dinolring  the  salt  in  weTsr. 
To  prodttoe  t)w  yOaa  eUoride,  mix  together,  fn  a  glisa  or  stoneware  Tsasal,  one  pa 
by  vd^^of  dbioadd,  threepartsof  bydroohlcric  add,  onepsit  of  fine  gold,  andoi 
pntofmiaT;  oonrdte-TesMl with«gla«tdbdi,nnftedtaHquidqtdtehot,andmaintain 
fa  heat  imt^  Ae  red  Tspoun  eeaae;  if  aomeof  tbe  gdd  remain  nndfaaolTtd,  addm 
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of  the  liquid  Diixtuni,  and  best  u  before ;  when  the  Tftpouis  cetue,  remove  the  giam 

'er,  and  replace  it  bj  foldi  of  blottrng-paper,  and  evaporate  until  it  ciritalliiee  on 
ceoliag  into  yellow  chloride  of  gold.  The  red  chloride  is  farmed  in  the  same  mannw, 
except  that  the  liquid  mixture  should  be  compoted  of  one  part  of  nitric,  and  two  parts 
of  hydrochloric  acid,  more  being  added  than  ia  neceeury  to  diSBOlTS  all  the  gold.  One 
)unce  of  gold  will  diasolTe  in  about  four  ouncea  of  the  mixture,  and  when  cryatallixad 
into  the  red  maaa,  will  weigh  about  one  ounoe  and  16fi  graine. 

152.  Cfoitidt  qfOM. — "Cyanide  of  gold  is  formed  by  cantioiuly  adding  a  lolntioitof 
cyanide  of  potosaium  in  gix  parts  of  water,  to  a  normal  solution  {i'.i.,aat  containing  asj   | 
frtt  acids)  of  terchloride  of  gold,  consisting  of  one  part  of  the  ohloride  and  hve  pait>  of  i 
water,  nntil  a  oopious  yellow  preeipitate  settles  down ;  if  more  ojanide  of  potaaainm  i*   j 
added,  the  precipitate  beeomes  diity  yellow,  and  is  more  quickly  deposited ;  a  still  Urgra   I 
quantity  rendera  it  orange  yellow.     It  is  a  ctystalline  powder,  permanent  in  the  air. 
By  ignition  it  i*  retolved  into  gold  and  cyanogen  g«* ;  it  ia  not  decomposed  bjr  ml-   | 
phnric,  hydrochloric,  or  nitric  acid,  nor  by  aqua  r^ia,  unless  ireahly  precipitated,  and  | 
then  only  slowly.    It  is  not  decomposed  by  sulphuretted  hydrogen ;  bydrosulph^e  of 
animonia  dissolves  it  slowly  but  completely,  forming  a  colouxleaa  soluCian,  from  ^hidk,   I 
by  the  addition  of  acids,  sulphide  of  gold  ia  precipitated.     It  disaolvea  in  aqueous  aohi-  | 
'ana  of  ammonia,  hyposulphite  of  soda,  or  alJcaline  cyanides  j  but  not  inirater,  alcohc^   | 
■  ether."  1 

163.  "Gold  precipitated  from  a  solution  of  chloride  of  gold  by  protoaulphnta of  ' 
iron,  disaolves  in  a  boiling  soluUon  of  cyanide  of  potaaiiuiD)  a  hot  stdution  of  cyanide  1 
of  potassium  will  also  dissoive  ordinary  metaUic  gold  if  air  be  present.  Both  oiidB  at  | 
gold  and  aurate  of  ammonia,  dissolve  completely  in  a  solution  of  cyanide  of  potassium, 
and  form  double  cysnide  of  gold  and  potassium.  Cyanide  of  gold  requires  23  parts  of  { 
cyanide  of  potassium  dissolved  in  water  to  dissolve  it.  for  every  one  part  of  gold  to 
be  dissolved  by  the  battery  process,  six  parts  of  cyanide  of  potassium  disscdred  in  frMi 

D  to  four  times  their  quantity  of  water,  at  100"  Fah.,'  is  required ;  two  eleotrodes  of 

id  being  oonneoted  with  a  suitable  battery,  and  immersed  in  it  until  the  required 
quantity  of  gold  is  dissolved."—"  The  crystallized  cyanide  of  gold  and  potasaioin  dis- 
selvea  in  seven  parts  of  cold,  and  in  half  •  part  of  hot  -water  (Hunly);  in  four  parts 
of  cold  and  in  O'S  parta  of  hot  water  (Olassford  and  Napier}.  It  dissolves  very 
sparingly  in  alcohoL  Its  aqueous  solution  gilds  capper  and  ailver  by  simple  immer- 
.  sion,  eapecially  if  hot,  and  the  copper  and  silver  dissolves  in  it." 

164.  Oiidma  bii  JiNtntrjim.— The  fallowing  solutions  have  been  used  for  gilding  by  the 
simple  immersion,  or  "  water-gilding"  process  : — First,  dissolve  five  troy  ounces  of  grain 
gold  in  fifty-two  avoirdupois  ounces  of  hot  aqua  regia,  until  vapours  cease  to  be  evolved. 
Decant  the  clear  liquid  when  cool,  dilute  it  with  four  gallons  of  distilled  water,  add 
twenty  pounds  of  purified  bicarbonate  of  potash,  and  boil  it  for  two  hours.  The  articles 
o  be  gilt  are  immersed  in  the  liqiud  from  a  few  seconds  to  one  minute,  aooording 
» the  kind  of  metal  iomiersed,  and  the  temperature  and  newness  of  theliquid;  warmth 
assisting  the  action,  and  a  new  liquid  acting  more  quickly  than  an  old  one.  Second,  for 
gilding  silver  articles,  dissolve  equal  parts  of  bichloride  of  mCFCUry  (corrosive  subli- 
mate} and  aal-ammoninc  in  nitric  acid;  add  poregold  to  it,  and  evaporate  the  liquid  bj 
heat  to  half  its  volume.    .Apply  the  liquid  while  hot  to  the  surface  of  the  article. 

156.  Joseph  Steele's  patent,  dated  August  9,  1855,— Dissolve  an  ounce  of  gold  in  a 
mixture  of  (bur  aonoes  of  hydrochloric  aeid  and  eight  ouncea  of  nitric  acid,  and  ev^»- 
tate  the  solution  to  dryness.     Fuse  together  21  ouncea  of  ferrocjanide  of  potassinm. 
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and  12  oaiieea  of  cubooats  of  poU*h;  when  it  ii  oearly  cold,  dintlve  it  in  two  cc 
titree  gallom  of  pnre  boiling  wxter,  cool  md  filter  ths  solution,  then  add  the  cUorida  of 
gold,  and  boil  it  for  a  quarter  of  an  honr.  ^e  aniolei  to  be  coated  are  connected  with 
a  piece  of  line,  of  niitable  die,  and  immoned  in  tha  liquid,  the  latter  being  at  a  tem- 
peratnrs  of  80°  or  SB'  Fah. 

156.  QaU  SehtitH  for  Iht  SalUry  Fneim.— For  the  batteiy  procwa'  there  ate 
many  gold  aolutiona,  though  but  few  good  ones ; — lit,  LTba  hTposulphite  of  gold 
and  aoda,  iriiich  i»  formed  by  dim^ting  chloride  of  gold  in  a  solution  of  hypo- 
ralphite  of  soda ;  it  is  not  considered  a  good  liquid  for  praotioal  purpoaea.  2nd, 
Th»  nilphilA  of  gold  and  potaab,  loied  hj  llr.  Woobich;  his  iolution  wu  made 
by  adding  anlpUte  of  potaah  to  water,  aatnnting  flve-dxths  ot  the  resulting  liquid 
with  oxide  of  gold,  and  then  adding  the  other  portion  of  atdution  to  form  /m 
sulphite.  Srd,  The  tetehloride  of  gold  diaiolTed  in  water;  it  is  a  vary  inferior 
liijoid  for  practical  purposes,  because  all  the  common  metal*  decompose  it.  1th,  The 
bromide  of  gold,  proposed  by  Ur.  Spencer;  his  solnliDn  was  made  as  fallen  :^"U'ske 
a  mixture  of  equal  patta  of  bromine  and  alcohol,  and  of  this  mixture  take  one  put,  of 
acetio  acid  one  part,  and  four  parts  of  water  containing  a  few  drop*  of  sulphuric  acid." 
The  resulting  liquid  is  then  neaily  saturated  with  gold  by  suspending  it  in  two  elec- 
trodes of  gold,  and  conneeting  them  a  sufficient  time  with  a  suitable  battery  ;  when 
nearly  saturated,  add  to  the  solutian  three  times  its  vulume  of  wster  containing  a  few 
drops  of  sulphmio  acid. 

167.  StaHn-QOdittg  Liqmd.—Thi  best  liquid  that  has  yet  been  tried  for  piactical 
dtctro-gilding,  condsts  of  the  double  cyanide  of  gold  and  potassium  dissolved  in 
water.  It  was  first  patented  by  Uessrs.  Elkington,  and  niBy  be  formed,  either  by  dis- 
solnng  finelj-diTided  gold,  or  any  salt  of  gold,  in  a  solution  of  cyanide  of  potassium ; 
or  bj  the  battsiy  process,  by  suspending  two  dectrodesof  gold  inasolutionof  cyanide 
of  potassium,  and  passing  s  current  from  a  small  battery  until  the  oafliode  receiTes  a 
proper  deposit,  the  liquid  being  at  about  100°  or  ISO"  Fah. 

15S.  Cganidt  of  Otid  iy  Clumiad  JVeesu. — The  cyanide  of  gold  and  potassium 
gilding  solution  is  often  made  by  the  chemical  metiiod,  as  follows  : — Form  10100 
terchloride  of  gold  (ISl),  and  dissolTe  it  in  water ;  then  either  add  a  cold  solution 
of  eauslJe  potash  as  long  as  a  precipitate  is  produced,  filtering  and  wsahing  the 
jsecipitate  with  distilled  water ;  or  by  digesting  the  chloride  solution  with  magnesia ; 
filter,  and  wash  the  precipitate  first  with  nitrio  acid  and  then  with  distilled  water ; 
or  add  to  the  chloride  liquid  a  solution  of  carbonate  of  ammonia,  until  a  precipitate 
cesses  to  be  Ibrmed ;  filler,  and  wash  the  precipitate  with  water.  The  precipitates 
produced  by  potsah  or  by  magnesia,  consist  of  oxide  of  gold ;  whilst  those  pro- 
duced by  anunonia,  or  its  carbonate,  are  auiate  of  ammonia  (fulminate  of  gold), 
a  rery  explosive  compound.  The  precipitate,  after  being  well  washed  by  the 
luccetaiTe  additions  of  clean  water,  should  be  added,  whilst  still  wet,  to  a  solution 
of  cyanide  of  potsssium,  oentaining  the  proportiDn  of  one  pound  of  cyanide  to  one 
gallon  of  water,  and  then  about  one-fifth  more  of  the  aame  sdation  should  be  added  to 
tonn/rm  cyanide.  A  Tory  good  proportion  of  the  ingredients  is,  one  ounce  of  gold, 
one  pound  of  oysnide  of  potassium,  and  one  gallon  of  water.  The  wash-waters  should 
not  he  thrown  sway  withontflirt  being  tested  for  gold,  by  immemng  a  pieoe  of  bright 
line  in  them,  and  observing  if  it  receives  s  yeilow  duposit;  if  it  does,  a  solution  of 
pcotosnlphate  of  inm  should  be  added  ss  long  as  a  precipitate  of  a  grMnish-brown  . 
powder,  which  is  metallie  gold,  is  produoed.   If  tbis&ilstopreeiptate  thewholeof  the   { 
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gold,  ■  ibeaC  of  bd^t  nac  ahonld  be  immined  in  tlw  liquid,  tafad  <wt 
■nd  (he  depoait  of  gold  bruaked  off  bj  a  hnd  lonth  in  Tatar  conlMiung  ft  sate  lot- 
pkuric  sold.  Ths  iimiUa  the  qumtitT  of  Aw  acid  oonteuud in  ^« origtDttL oddotids 
solution,  and  tbe  ttflgar  ^u  cexcms  of  potaih,  azniBoniaf  or  ovIjcnMEtt  of  unHoi&  mM— 1 
the  greater  is  the  amoant  of  gold  diuoWed  in  the  nih-vaten.  I^  vhen  «•  *— Jrf 
the  tarahlotid«  of  gold  in  water,  ayellowpowdemmKnaitndinebedatIk*  bottan  ot 
tha  renel,  it  indioatei  that  thore  ii  no  fees  loid  in  the  ral^  andm^  ba  ladiMDbed  by 
the  addition  of  a  ankall  quantity  of  the  mixtare  of  nitrie  and  ^^y^^Tf^ii^yw;  aoidA  and  Hiu 
spp^tHoa  of  heaL 

IS9.  AMiMiyfitftayiVxaanL— ThetamaatdntionmajbanuidabytfaebaAtaiypiv- 
o«M,  thna: — Di(«ilveK>mea;«mdaof  potaHDunin  hot  distallod -water,  in  OejBi^nrtiat 
of  from  one  to  two  pnn^  to  the  galkn  -,  narljr  fill  a  mimii  pcmoa  odl  witii  dn  Uipiid, 
and  immarae  it  nearif  to  it*  edge  in  &e  edution ;  place  a  iMge  gold  anoda  in  the  ontar 
liquid  and  a  amaU  bri^  «opper  cadoAe  in  tiio  liqnid  of  tha  fCBxmt  ed,  and  eoaaeot 
tbem  with  aboat  thraa  pain  of  Smae'e  battario— the  gold  anoda  with,  tha  jJatinii^ 
ailTer  hy  one  wire,  and  die  copper  oathoda  wilh  Che  aim!  by  anadm  win,  flawing  Ae 
cmrent  to  pais,  until,  by  baneferring  the  calhode  Jbr  a  ahorttime  to  the  outer  liqmd,  it 
TeoaJTea  a  good  depOBt  of  gold,  (he  aoluCion  beiBg  aiaiBtaiiied  at  a  tMspentnre  of  linnt 
1$0°  Fab. ;  the  liquid  of  the  poraiu  celt  ehmild  then,  ba  tnmafKTod  to  theTOKtar  sjlotieB 
and  the  pToceaa  stopped.  The  amomit  of  gold  dinolTsd  ia  not  of  mj^-p*'  i 
provided  the  deposit  is  good,  as  a  solution  may  contain  from  half 
ouncea  to  the  gallon  and  be  a  good  depoaiting  liquid. 

ISO.  mding  SolnUm  of  M.  Siob.-'"Duaolwa 
100  pettt  of  durtillsd  water ;  filter  it,  and  add  one  part  of  cyanide  of  fM,  pi^and 
with  care,  well  wndied,  and  driadjmt  of  the  inftnaaca  of  IJ^it ;  heap  the  ""^tnra  in  a 
doaed  ^ass  Teeeal,  at,  the  tenpenture  of  60°  to  7r  Fah.  fin  two  or  tfazaa  daya,  cnit  ot 
the  preaence  ctf  ligh^'with  frequent  atining," 

161.  M,  BicquerelHi  Oilding  L(purf,—"DinalTe  one  paittf  tanihlarida  <rf  gold  md 
ten  parts  of  fbrrocyanide  of  potaiaium  in  one  hundred  parta  of  water;  filter  the  liquid, 
torvnore  the  separated  orinide  of  iron ;  add  100  paiCi  of  a  saturated  eohitian  of  fara- 
oyanide  of  potaasmD,  and  dilnte  the  naitnra  with  once  or  twice  iti  volume  of  watar. 
In  general  the  tone  of  the  giliting  rsrieB  aoeording  as  tha  salulion  ia  mare  cr  leaa 
dilnte ;  the  ctdenr  ii  moet  beantifnl  when  the  hqnid  ie  molt  dilate,  and  moat  ttae  6«an 
iron.  To  niake  the  eurfkoe  appear  bri^  it  i«  eaffioient  to  waah  the  artida  in  watai^ 
aeidnlated  with  nilphuBo  aeid,  mhbingit  gently  with  a  peoa  of  linan-dcth." 

162.  (rain;LLrM)AD/jr.  J^»taM.--''lit,  DindTsonepaitaf&ydihusdeofBaU, 
in  160  parta  tif  distilled  water ;  dken  add,  little  bf  little,  a  eohitun.  cf  oartionite  at! 
potaah  in  distilled  water  nntil  the  lii^nd  begins  to  beoomo  olosdy  ;  wo  meynie  tin 
liquid  immediatelf.  And,  2nd,  need  by  H.  Lenbour : — Diaet<Mane  giattmo  of  cUodda 
of  gold  and  tbnr  grammes  of  hypoanlphite  of  soda  in  one  litre  of  -H^lfaJ  water." 

163.  If.  Imoei  SoMiem  jir  Oaiiis  Siktr.—"  Diasolvs  nasitral  ahionita  ot  gold, 
dtoi  add  an  aqaeoaaadntion  of  soli^ioeymide  of  pota«KDn,.aMil  tlia  peanpitate  fliat 
(brmed  ia  radiawlred.  The  liquid  will  retain  a  alightty  add  reaction;  if  it  haa  bat  it, 
it  mnitbe  renewed  by  adding  afbw  drops  of  hydrochloaa  asid." 

IM.  Bg  M,  D»  Bri<aU.-~-"  Diodve  thirty-Amr  grammea  of  gold  in  a^ia  ragia,  Had 
eraporata  the  eolation  imtil  it  beeomaa  neaOal  ehlodde  of  gold ;  ften  dtaMlva  tba 
ddotide  in  fijor  kilogTammea  of  warm  water,  and  add  te  ' 
laapwda,  omAilly  dfted.    The  gdd  ia  pmnpitatad  in 
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ai  *uh  witb  pnre  water ;  digest  tlu  precipitate  in  foct;  psita  ot  water  mixed  with 
lluBa  putt  of  nitria  aoid  to  remoTe  tlie  magneiiB ;  then  vath  the  ozids  of  gold 
ramaming  with  watar,  until  the  waih-water  ejdiiMt*  no  add  raaotioiL  Keit  diaaolre 
too  pinimea  of  bnocjranide  of  potaulnm,  and  100  giammea  of  oaaatic  potash,  in  fom 
liini  of  watec,  add  the  oxida  of  gold,  and  hoil  the  lolutioii  about  twenty  minutes. 
Wlea  the  gold  is  diaaolTod  there  remaina  a  amall  amount  of  iron  precipitated,  whleli 
mt;  be  rsmaved  bj  filtiMioii,  and  the  liquid,  of  a  fine  gold-jellDW  eolour,  is  isadj  £ir 
un.    It  may  be  used  either  hot  or  cold." 

lis.  fiiiiaMfiii  ofX.  J.  L. — "lat,  Take  thiity-oae  gramme*  and  twenty-five  centi- 
pin'Sus  of  oxide  of  gold,  five  heotogrammes  of  oysnida  of  potaaaium,  and  four  litiee 
of  ntar,  and  boil  than  together  half  an  hour.  The  resulting  solution  must  be  worked 
1x1^  and  may  be  used  to  gild  Copper,  bi««,  Mid  lilTsr.  2nd,  DissolTe  Isn  porta  of 
fiancjaiiideof  potsMiumandonepart  ofdry  terchloride  of  gold  in  100  parts  af  water ; 
onds  irf  inn  will  tie  preoipitatad.  Boil  the  solution  two  oi  thrae  hours,  in  a  porcelain 
t  ^MM  nmti,  until  a  piacipitate  coUeela  at  the  botlDm  and  the  supcnrntant  liquid 
it  tnuufarcnl  and  of  a  osnary-ycllow  colom ;  filter  the  solution,  and  dilute  it  with 
I  tluw  times  ita  Tolome  of  water." 

'  166.  Aproaaasar  branchoftnde  termed  "solid  depositing"  has  of  late  years  been 
,  ptdnsDy  aztendtng  itself.  IT  consists  in  maldiig  solid  articles  of  gold  and  silvar,  by 
j  deotto-deposition,  upon  gutta-percha  or  other  moulds — snob,  Ibr  instaooe,  as  watch 
md  olock  faces,  ornamental  snuff-boxes,  and  other  artioks  elabaiately  chased  or 
I  ngiaTBd,  or  which  have  very  complex  or  undercut  ornaments  upon  them ;  the  expense 

d  laolljpjyjiig  these  by  tho  eleetro-pnoeas  baingleas  than  by  the  ordinary  meuxs.  T' 
I  ^laander  Parkes  took  out  a  patent,  dated  Msroh,  1841,  for  a  solution  for  depositiDg 
■nbd  atticlea  in  gold ;  it  is  formed  thus  : — Dissolve  one  ounce  of  pure  gold  in  aqua 
,  ngis,  tad  er^xnUa  the  solution  to  drynesaj  then  add  two  gallons  of  water  and  lizteeu 
I  oQBSQa  of  cyanide  of  potassium,  and  work  the  resulting  liquid  at  a  temperature  of  about 
.  120"  or  130°  Fah. 

'  ItT.  Saii4  »/ Ploiitmm.—Tba  only  common  salt  of  platinum  is  the  bichloride ;  i 
.  bnasd  by  sddiog  pieoes  of  platinnm-foil  to  bot  squa  regis  sa  long  as  gas  ii  evdlved 
km  them ;  the  solution,  which  is  then  of  a  deep  red  colour,  should  be  sv^Knated 
nsaily  to  dryness  and  tsft  to  ewtl. 

168.  Tktmmn  JMafiwM.— For  platinising  sHrsr  b;  simple  immersion  pnoeM, 
™j  MH  s  stdutioa  consiBtiDg  of  bichloride  of  platinum,  dissolTed  in  water  oontaiBing 
,  ■mburth  its  Tolmns  of  nitiia  seid,  or  we  may  use  aiinply  a  very  hot  aqueons  solntirai 
of  tbs  hinlilim^t^i  slons.  Nssily  all  metals  dsoompose  the  bichloiids  sedation,  and 
Wow  oMted  with  platinon  in  it  by  simple  iminernon.  For  ihe  battery^roceis  ws 
Buy  Dv  islutLow  of  llie  iodide,  bromide  or  bichloride,  or  the  double  chloride  of 
ptrtirnim  snd  sodinm.  The  solotion  of  the  doable  chloride  of  platinum  and  sodium  is 
asda  by  dimolTing  one  sqnivalent  (1697  parta]  of  bichloride  of  platinnm  and  one 
■^nnltnt  (jig'O  parta)  of  commm  salt,  in  water;  it  mquirea  a  small  anode  of  platinnm 
■^anry  wnkbatteiy  to  obtain  a  tegnline  deposit.    A  good  solution  for  depoiitiiig 

wt  in  a  "hityiTi  of  oauetio  potash. 
1       U>.  PaBaiimnSahtitmM.-   A  solnlion  of  douMeoysnide  of  palladinm  and  potassium 
,  ■?  h*  Bssd  loT  depoaiting  pslladinm.   It  may  be  nuide  by  chemical  means,  1^  dissolv- 
I  ■gpdadiam  in  nitris  aoid,  pieoipitating  the  solution  by  a  eolation  of  oyanid*  of 
I  ptttsBinu,  waahtog  the  preoipitate,  and  dissolving  it  in  a  solstioa  of  oyanida  of 
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potassium  to  Mtimtian,  uid  then  adding  &  little  free  cyanide ;  or  it  may  be  euly  | 
mode  by  the  battery  proceu,  by  pasting  b.  current  through  a  large  palladium  anode  in  a  j 
aolution  of  cyanide  of  potassium,  imtil  u  oleac  smooth  cathode  leceire*  a  good  d^odt.  | 
This  is  an  excellent  solution  for  depositing  reguline  mutal ;  it  acta  upon  the  anode  with  i 
uncommon  energy,  conducts  freely,  and  deposits  plenty  of  reguline  metal  by  easy  i 
mana^ment ;  a  thin  depoiit  of  palladium  obtained  in  tliis  solution  baa  been  used  for  i 
fixing  Daguerreotype  pictures,  instead  of  gold,  and  is  said  to  give  them  a.  finer  tone.      \ 

.  ITO.  Sdtcltd  Practical  LiquHt. — Having  onamerated  neariy  all  the  aolulions  which 
hare  been  naed  for  depositing  diSerent  metals,  and  dcBCiibed   the  modes  of  fbimiug  i 
them,  ve  now  ofi'er  a  selection  of  those  which  are  in  most  general  use  in  the  trvde  : — 

Itt.  For  depositing  zinc,  which  is  net  TCiy  often  attempted,  the  sulphate  solution  : 
(105)  may  be  used.  ; 

3nd.  For  depoBilJng  copper  upon  all  ordinary  metals  except  zinc,  ^,  lead,  iron,  and  I 
ateel,  and  upon  gutta-percha,  wax,  and  elastic  moulds,  after  being  made  condnctible  by  I 
the  battery  process,  the  sulphate  solution  (ISO),  is  in  general  ose;  but  forsur&ceaof  { 
tin,  lead,  iron,  or  steel,  the  sclution  of  cyanide  of  capper  and  cyanide  of  potaanum  { 
(120)  is  used. 

3rd.  For  the  deposilion  of  limss  upon  all  ordinary  metals,  the  patented  aolution  ti 
Messes,  Morriss  and  Johnson  (127)  is  very  auecBSBfiilly  used  ;  the  solutions  of  Brunei 
(1!G)  and  Salzede  (125)  are  sbo  in  practical  use;  sad,  in  the  United  States  of  America, 
a  solution  very  ^milar  to  that  of  Messrs.  Morriss  and  Co.  is  in  use. 

4th.  For  depositing  silver  upon  all  common  metsli,  the  solution  of  double  cyanide 
of  silver  and  potassium  (13S),  is  almost  universally  used )  the  only  exception  is  when 
the  double  sulphite  of  silver  and  potash  ia  used,  but  only  to  a  small  extent,  the  mag- 
neto-machine being  in  some  cases  used  with  it. 

Sth.  For  gilding  all  ordinary  metals,  almost  the  only  liquid  used  is  the  dontde 
cyanide  of  gold  and  potassium  (157  and  158),  the  only  exceptions  being  a  few  minor 
modifications  of  it  in  private  use. 

61h.  For  platinising,  the  only  solution  in  practical  use  is  the  bichloride  (167). 

7th.  For  lolid  deposition  of  silver  and  goH,  the  patented  solutions  of  Ur.  Alexander 
Partes  (13S  and  186],  maybe  used. 

171.  PiepulngMetsilfozKecelviiitikDepoalt, — Theelectro-depoaitoThsT- 
ing  acquired  a  general  knowledge  of  depositing  liquids,  as  well  as  of  the  neoeasary 
manipulation,  and  having  made  the  several  solntiona  neoetsaiy  for  hia  ordinary  use, 
will  require  to  prepare  Lie  srttclos  for  receiving  a  deposit.  All  metallic  ftrticlt* 
require  to  be  cleaned  and  otherwise  prepared  before  they  are  fit  to  receive  s  deposit ; 
this  preparstioa  difiere  of  course  according  to  the  nature  of  the  artirle,  whether  the 
deposit  is  required  to  adhere  firmly  to  the  surface,  or  is  merely  used  as  a  matrix,  from 
n-hich  the  deposited  metal  is  to  be  rfmovE^d. 

172.  Catt  Inn  end  Zine. — ^Articles  formed  of  zinc,  wrought  iron,  cast  iron,  or  steel, 
arc  first  immersed  a  few  minutes  in  a  boiling  solntiou  of  caustic  potash  to  remove  any 
grease,  tar,  or  oily  substance  which  may  bo  upon  them ',  they  are  then  washed  in  water, 
and  those  of  wrought  or  cast  iron  are  immersed  in  "  piukling  liquid  "  (S2),  until  the 
acid  nets  rather  freely  upon  them ;  rough  cast  iron  requires  a  stronger  liquid  than 
smooth  wronght  ironj  after  being  agsin  washed  in  water,  they  am  "sentohed"  at  the 
brush  (80),  and  if  they  are  very  coarse  castings  or  rusty  articles,  they  may  require 
several  soakings  iu  the  dilute  arid,  and  scourings  with  sand  and  a  hard  brush,  and 
even  filing  to  make  them  quite  tli-an. 
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173.  Oeppa;  Bra—,  and  Qtrman  Si'her.—Thoae  fbrmed  of  copper,  brais,  or  german 
EilTer,  shoiild  be  boiled  in  the  potuh  liquid,  irasbed  in  Tater,  dipped  into  nitric  acid 

into  "dipping -liquid"  (82),  and  tben  washed  in  water,  and  dipped  into  a  solution 
of  nitnta  or  cyanide  of  mercurj  (81),  before  inunening  tbeminthe  ailTeriDg  solution, 

174.  Scanetimea,  in  order  to  uaiat  in  cleaning  the  aiticlea,  tiiej  are  luipendad  for 
1  ahort  time   in  ttie   depositing  liquid,  in  contact  with  the  negative  pole   of  the 

bstterj;  thia  diiaolTes  tiut  aunboe,  and  loosena  their  impatitieB,  nnlew'tbe;  a: 
Toy  fool,  or  the  adatioD  ia  too  TBlosble.  In  gtct^  caae  tbej  abould  be  well  rinsed 
with  watar  to  lamoTa  the  adhering  acid,  before  dipping  them  into  the  moicury 
acdntion,  or  unnieraiiig  them  in  the  depositing  vat.  All  objecta  which  are  to  have  a  defi- 
nite weight  of  metal  depoiited  upon  them,  are  weighed,  and  their  weight  Qotod  down 
after  they  haTe  bean  cleaned. 

175.  Wiring  Articlii. — The  article*,  having  beon  cleaned  throroughly,  have  wirea 
of  copper  attached  to  them,  to  auapend  them  by  when  [in  the  yat.    The  wires  d~~ 

ize  with  diSarent  articles ;  wit})  small  ones,  each  as  spooiu,  koivei,  forks,  snofiers, 
te^ota,  jugs,  and  such  articles,  dae  No.  20  or  22  of  the  Birmingham  braaa  wire 
gnagsy  and  about  eighteen  or  twenty  inches  long,  are  used.  Very  la^e  articles,  i 
a  fir^iroBS,  fsadeis,  hat-atands,  and  articlea  of  ornamental  iron-work,  are  suspended 
1  Oui  Bolntion  by  strong  copper  or  braaa  hooka ;  in  some  cases  where  a  powerful  and 
eitain  MMinection  is  required,  the  wires  are  soldered  to  the  articles, 

176.  Frtparing  ArtUla  for  Aihttive  Bepoiitt. — We  have  already  explained  how 
III  1 1  iBiij  it  is  that  all  articles  intended  for  the  depoaidng  vat  should  be  cleaned  in  the 
SHiat  perftct  manner  possible,  before  being  immeised  in  the  depositing  liquid,  olher- 
wiae  the  deposit  will  not  adhere.    Articlea  of  capper,  brass,  or  gennan  silver,  which 

to  be  lilveT-plated,  should  olao  ba  dipped  into  one  of  the  aolutioos  of  mercuty 
(S4) ;  otherwiae  the  deposit  will  either  not  adhere  at  all,  or  will  vary  in  appearance  ii 
"~irent  parts;  ud  in  conaeqnence  of  this  perfect  degree  of  cleanliness  required,  the 
deaningof  them  often  involTei  more  trouble  than  the  di;poBiting.  All  articles  should  bt 
plunged  while  (till  wet  from  the  cleaning  process,   into  the  depositing  vat.    The 

tinl  minotim  of  preparing  the  snrfacesof  difTerent  metals  for  receiving  adhesivo 
depOMta  of  other  metals,  variea  in  almost  every  manufactory,  and  much  informatioQ 

romaina  to  be  developed  upon  this  point;  for  want  of  this  knowledge,  the  n 
sIdDAil  operator*  aometimes  fail  in  producing  perfect  adhesion,  especially  upon  zinc, 
cast  iron,  steel,  and  Britannia  metal. 

177.  A-epjn'Nf  Mitalt  for  NoA-adht*ai«  DepoiiU.—tieUA  articles   which  are  t 
eciTa  non-adhesive  deposits,  such  as  medallions,   of  which   copies  are  desired  i: 

capper,  abonld  be  allowsd  to  remain  a  sufflcieiit  time  to  slightly  oxidate  after  being 
cleanad,  before  being  plunged  in  the  depositing  vat,  the  oxide  preventing  adhesion. 
Ilk  SODM  catea  they  are  mbbed  over  with  cotton  wool  slightly  raoistened  with  a  veiy 
vmJc  solution  of  bee's-wax  dissolved  in  campbioe  in  the  proportion  of  a  piece  of  wi 

~ie  liie  of  a  small  pea  in  a  quarter  of  a  pint  of  the  spirit ;  others  use  a  little  sweet 
oil,  which  i*  immediately  wiped  off  with  a  &esh  piece  of  dry  cotton  wool. 

178.  "8loppU^-off"  to  Frtttnt  Deposition, — Many  articles  which  are  to  receive 
■its  require  to  have  poitiona  of  their  surface  "  itopped-off,"  to  pievent  the  deposit 

spmding  over  those  parts;  for  instance,  in  taking  a  copy  of  one  aide  of  a  metal  me- 
dallioii,  the  opposite  side  most  bo  coated  with  some  kind  of  varnish,  wax,  or  fat  lo 
pnvmit  depodtion ;  or  in  gilding  the  inaido  of  a  cream  jug  which  has  been  silvered 
m  the  outside,  Tarnish  matt  be  applied  all  round  the  edge  on  the  outside  fbr  the 
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Mine  rauon.  For  gjlding  and  othar  Iiot  wliitions,  oopal  TsmUh  it  ganenlDj  uaad ; 
Cs  cold  li^nili  and  common  iro^  ta  ortliiur;  T«nii«h,  toA.  h  sagrunn  nK'ft 
mmlLtr  puipoie,  wiH  do  verj  well.  In  Uie  abieiioe  of  ofher  sabatBiiDBi  a  costing 
■Mliag-Tsx  dissolved  in  naplitfaa  will  uuvei  ererf  purpoae. 

179.  **-"^^*"t  *»'  OopTlng  Wovka  of  Art. — The  fllectro-depoaitof  wId 
iimliidan  in  hi*  bmineu  &e  muldpUcmtioD  of  woiki  of  art,  ■•  well  m  Stt  simple^ 
of  metal  artielea,  wiS  lequirv  •  knoiriedge  of  die  art  of  moulding.  To  copy  boa 
iLdn  of  a  metallic  ooin  or  medal  in  tlie  mixture  of  ^tta-perdm  'and  maris*  |ilnB  | 
EBOODunended  (8£),  take  a  atrip  of  thin  aheet  copper,  hnM,  or  tiimed  iron  about  an  ! 
inch  vide,  wind  it  olooely  round  the  edge  of  tha  medal,  and  aolSer  ita  snda  togtO>tt ;  '■ 
wipe  the  medal  and  take  two  balk  of  the  compoaitiDn,  ignite  hot  md  soft,  and  pr^  | 
them  simuItanMasly  againit  the  two  face*  of  the  medal,  working  the  matsrial  frm 
the  oentie  towarda  the  circumference  to  exclnde  bubbles  of  air;  place  two  fiiisk 
plates  of  cold  metd,  one  on  each  aide,  and  gradually  Krew  op  tiie  whole  in 
a-rice,  otjoewpreaa,  gentlj  at  ftnrt,  hut  increaaingtbe  piwsmu-to  a  high  lagraaM 
the  nMteriala  become  hard.  When  it  ii  quite  cold,  which  will  be  in  ttbont  two  haan^ 
the  two  oopiea  may  be  ea»l]'  remored  &om  the  oripnal,  by  insertii^  Ac  end  of  a  gimlet 
in  their  ba«ka,  and  drawing  them  onti  they  are  easily  lemofed,  because  Urn  ana- 
poution  alighfly  cootiacts  in  coob'ng.  They  will  prsBcnt  fine  imprsasiona  of  -the 
original,  and  be  perfeefly  free  from  air  bubblea,  if  the  operation  has  been  cBvfbllj 
perfonned. 

ISO.  Slavic  XouUUn/. — If  the  medallion  is  undercut,  it  most  be  eopied  in  "  elaafie 
moulding"  (86),  thus : — Sadnle  ita  edge  by  a  atrip  of  stout  paper,  and  pour  ^ 
mixtme  Vfon  ita  surlaoe  quite  hot,  and  of  the  conaiitency  of  treacle,  to  tike  depth  of 
half  an  inch  oi  more,  according  to  tha  size  of  the  medil  and  llie  depA  of  its  hollow 
patii,  brushing  ita  surface  beuenlh  the  liquid  with  a  bniah  hsTing  fine  and  long  htfa^ 
to  remcre  aii  bubbles.  AUow  the  mixture  to  reniein  until  it  is  quite  Ann,  whiidi  wiB 
be  from  two  to  twenty-four  houn,  according  to  ita  bulk ;  tde  off  the  paper,  tnA  n- 
more  the  mould  very  gently,  careMly  etntching  and  dnwing  It  at  the  aame  Ime  ta 
Qwdiieedonof  the  oTerhanglngpaita,  to  prevent  iujory.  BhanldtheoIiJBsttobeao^ed 
be  a  hoUov  xaetallie  bust,  proceed  as  foUowa : — Psrtty  fill  -It  with  sand,  to  naka  it 
heary  and  thus  prevent  its  rising  in  the  liquid,  and  oova  its  opening  by  atiAing  a  piaoa 
of  minbnard  strongly  over  it ;  then  place  the  bust  in  the  centre  of  a  oylindrieal  —tJ 
taper  vessel,  a  few  inches  de^>er  and  wider  than  itaelf,  and  pour  file  meltad  aom- 
pcaitian  in  steadily,  until  it  ia  a  few  inches  above  the  top  of  the  head,  tapping  tha 
host,  and  inclining  the  outer  veesel,  to  facilitate  the  escape  of  air  bnbblaa.  Whan  Ae 
compoutjon  is  quite  firm,  which  it  will  be  in  about  twenty  hours,  it  may  vaviy  be 
removed  from  the  Tossed  by  shaking,  if  Ote  vessel  has  been  pnrioudy  w«ll  oOed ; 
the  mould  m^  (hen  be  removed  &om  Qie  bust  by  pievionaly  maridng  on  ita  loww  end 
the  poaition  of  the  £ue,  passing  a  knife  carefully  up  the  bat^  of  fite  bust  nesriy  to  the 
crown  of  the  head,  and  opening  the  elastic  mould  with  your  handa,  whilst  a  Mocnd 
person  lifts  out  the  bust  If  the  original  bust  ia  cotnpossd  of  plaater,  it  must  be  fn- 
liously  saturated  with  oil  to  prevcmt  the  melted  composition  adhering  to  it. 

181.  m«nd«lna  Motiiaa  Condnotthle.— To  tenderthe  anrfcees  of  p(m-tmtt«ll{> 
mouldi  condoctible,  there  are  two  methods  in  use,— first,  to  cover  them  wiQi  a  thio 
film  of  blacklead  by  brtuhing;  and,  second,  to  coat  them  wiHi  a  mimrte  film  of 
gold  or  diver  by  chemical  means.  The  first  of  these  methods  is  genetaSy  nsed  tor 
moulds  composed  of  gutta-penha,  wax,  resinous  aompoailioii,  orplaater  satvnitsd  wHh 


•  ajt  KHoh  BudBatf ;  and  lb*  Moond  for  ehatie  booU^ 

jfrr  ii-|1i'r  ruplwHr  ill  lliiii —« 

—To  qip^  bluklB^  ts  a  ■aiU  nimd  or  onl  mMbJlton  finmad 
n  irf  gwBi  piMrii>  «Bd  wiiiiii  ^me,  flnt  intart'  the  Anp  end  of  a 
fHM  oC  aonv'Sfa*)  mmKo.  16  IK  18,  and  aboot  Utean  or  taraotjincliM  long,  into 
thsadf*  of  ttainaulflnaarilafaa,  tbcmpMBapiaeeof  Aaaooppar  Tti«,BiieI(o.  SB 
K  IQw  OHM  ti^^ttj  lannd  Ik*  tdgaef  tin  mooLd  oloaa  to  ita&oa,  annumg  ita  and*  to 
daattarwuKi  He  *  ataip  of  pqm  almrt  one  im&wide,  by  mean*  of  •aalmg-wax, 
ti^Ukf  mmdllw  tdga,  to  ipnmK  Iba  WacHaad  paioiig  laj^rhim  axDopt  npoo  the  &oe 
of  Iba  wmU.  .i^j  dia  UaoklaBd  I7  a  aoft  oasul'iJuir  bnidi  witb  a  kige  and 
lUik  tedr  tt  duatfaidN,  bwUiing  vpcsAa  fim  of  dia  mould  oaaaaumnlly  to  boiHiala 
thaadbenonof  thaUaoUead;  and  vben  the  medal  Uperfeotl;  black  and  bri^it,  bbv 
wflaena  hlarirtHad,  and  wmoro  ihe  p»p*r;  it  ia  than  raady  ftir recaJriBg  a 
daporit,  tlMiiM«opa«liaio«np7Dc  abont  ten  orflfi««u  Minittaa  with  a  ibmII  objaot  tb« 
flKttiBBofpi«pHiaKit,biitlN*MaidMcqaantop«ntiona.  K  lb*  awnld  ii  Tory  largt, 
aadavadallytf  it  baa  deep  bilbn*i  in  Ita  (in&os,  it  wlU  laqmre,  aftor  being  Uaok- 
leadadjto  faaTsaararal  abort  and  fine  copper  "  guiding  wireo"  MrofaUy  attached  to  the 
a  «^  aad-Aair  baa  aoda  iH^^  inaeitad  islbehoe  of  the  mnild  in  tba  noet 
bdlOTr  nd  iHahwtpar^  m  to  lie  in  contact  with  than,  in  ofdir  toeaoie  the  dopnait 

■  well  aa  Toand  the  adge. 
tabs,  tta  detail  iriU  ba  Mwh  OJUMt  < 

it  liana,  and  arragtimaa  will  not  epiaad  OT«r  than  at  aU. 
may  (Aa  fta/w  vf  MlmUe  JTeuUt.— Elaitia  monlda  ara  traatcd  in  a 
■r.  ViMt,  a  atovt  oonnaeting  wtw  b  attaabad,  then  a  mimber  of  Bat 
aafpar  '^fcMa^'-mimt'  an  twialad  roimd  it,  and  their  free  enda  aHgblly  ioMrtad  in 
ttateat^diamcnldia  dl  die  bidlMr  «ad  diatant  parti;  tba  nootd  k  then  aittar 
H  BiArtian  (67),  or  its  m&ae  ia  oorared  wilb  that  liqnid ; 
r  It  haa  Iiaca  bainad  dean,  it  ia  allowed  to  tafoais  nntil  perfactty  dry; 
I  nhdfam  ia  neat  apjdiad  l«  It  (87),  in  like  mamua-,  fbt  aevaral  minntei,  until 
it  Kfffnm  bkcifc,  with  a  mataUia  Inatia  Uk«  blaok  diiaa  -,  it  ia  Oieii  grnitly  rinaed  with 
la  way  (87),  wliieh  giraa  it  a 
1  diatiUtd  wntar,  it  ia  leidy  fix  veaavriag 

iM.  JTmUAv  *f  nm^kom  Cem/ttlkii.  ~  Ambo  objada  wUA  are  not  nneb 
niMcnt,  aw  monldad  fai  tba  ^o^bana  Moulding  oompodtian  (8T) ;  and,  in  fome 
caiaa,  wban  Aay  ais  nsdanmt,  aa  well  at  boata,  tiiey  are  ftnt  copied  in  tbe  elaalie 
BraMttiMB  thaaluUe  taaiM  aopisd  in  tbia  material,  fta  eoatpoaiticai  being  bnt 
ban^  iiwUai  tbd  It  may  not  diaaolTe  tile  riaatie  moulding.  In  otbar  of  Omoc  oaaea, 
'utMd  irfiHKMtaing  the  aiavldiBtodM^eepbonMjalheT,  and  gold  aolnliona,  It  ia  only 
lilaiBwl  m  thetwo  latter,  in  die  maoneT  abeady  deaoribed,  tba  phoiphora*  contained 
ittaBoaUilBdfaarnng  to  Tadooa  tbe  silver  and  gold. 

IBC.  Puparmf  iBhrilhai  0^  Olmit  fiir  Stpomiion. — Blaai  inrfccee  may  be  prepared 
IT  Maaniag  a  Jtpaalt  by  meant  of  Ibe  pboepboros,  aQTsr,  and  gold  aolotioiia,  but  not 
«y  aaliafbdmily.  A  batter  matbod,  which  -m  have  tried,  bu  been  ailtsriug  them 
by  Diijtaa^a  partmt  pfaataa,  thui :— TAa  one  part,  by  weight,  of  liquid  aaamoDiaf 
ftiaejarti  tf  alaAol,  t««  parte  of  nitrate  of  dlTer,  and  three  parta  of  diatUkd  watmi 
Inr  a^  in  tbe  water,  add  tbe  liquid  ammonia  end  the  aloobol,  ibabe  tbe 
r  it  to  lamain  untlt  quita  akar,  and  poor  off  the  dear  part  iirto  tbe 
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gUs*  TSMel  to  be  silTeied,  which  must  ba  perfactl?  dean ;  than  »dd  to  it  one  quarter 
of  «  put  of  gi*pe~«ugaT  dinolved  in  weak  ipiriti  of  wins,  mix  the  liquid,  ujd  heat  it  to 
about  1S0°  or  160°  Fab.  for  about  twenty  or  tbir^  minntai,  and  the  glaia  veaael  will 
beeoBie  tilftred ;  t^e  liquid  maj  then  be  renored,  the  veMel  gently  rimed  with  dia- 
tilled  water,  a  connection  formed  by  means  of  a  fine  copper  wire  with  the  fll"  of  ailror 
and  tbe  battery,  the  veaiel  filled  with  a  ndtable  deponting  liquid,  an  anode  immeraed, 
and  the  tot&ce  depoiited  upon  in  the  ordinary  way.  If  the  prooet*  haa  been  auccesa- 
fiilly  perfonned,  the  depoiit,  whether  of  Htlrer  or  copper,  epreada  inatantaneonaly  orer 
the  ailvered  Burface,  The  only  way  by  which  we  have  been  able  to  form  an  adheaiTe 
deposit  upon  glua  or  porcelain,  haa  been  to  send  the  article  to  a  glasi  and  porcelain 
gilder,  and  huTO  gold-leaf  burnt  into  their  aurfacaa,  and  then  depodting  upon  thei 
the  usual  manner. 

186.  IinneTtion  of  Artidu  in  tX*  Tut. — The  operator  having  prepared  the.  vai 
artidea  and  mouldt,  will  immena  them  in  the  depoaiting  aolution,  having  jveviondf 
imtneraedthe  anode  and  completed  all  the  oonnectiona,  taking  cars  alwayi  to  connect  the 
article  to  receive  the  deposit  with  the  lino  of  the  battery,  and  the  metal  to  be  diaaolved 
with  the  c^pw  or  silver. 

187.  Ragulfttlon  of  B«tUty  Vmrttz.— In  depositing  all  metals,  it  ia  of  the 
greateet  importance  that  the  battery  power  be  properly  regulated,  and  this  may  be  done 
In  a  variety  of  ways,  which'colleotivelv  conrist,  either  ia  nakiiig  alteratiouB  in  the 
battery,  in  the  depositing  vessel,  or  in  the  wires  connecting  them.  Tha  intainfy  of  the 
current  is  increased  by  increasing  the  number  of  alternations  of  the  battery  plate* ;  by 
increasing  the  conductibility  of  the  battery  liquid  or  depositing  soludtm,  which  may 
be  eSeoted  either  by  the  addition  of  free  acid  to  the  battery  or  more  salt  to  the  toln- 
tiou ;  or  by  increasing  the  thickness  and  decreasing  the  length  of  tha  connecliiig  wire 
The  guanlitg  of  the  current  is  increased  by  immersing  all  the  battery  plates  deeper  i 
their  liquids,  also  by  those  means  which  increase  the  intensity.  Both  the  inteiudty  an 
the  quantity  may  be  decreased  by  separating  the  electrodes  in  the  depoaiting  vettel 
farther  asunder,  or  by  interpoainga  loug  and  fine  iron  wire  in  the  otrcnit.  The  moat 
usual  meana  adapted  of  increasing  the  intmitj/  of  the  current  is  to  add  to  the  number  of 
the  batleiiea ;  and  for  increasing  the  qmmtily,  to  immerae  ail  the  battery  plates  deeper 
in  their  liquid*.  Sometimes,  to  increase  the  power,  the  temperature  of  the  liquid  may 
be  railed,  or  the  article  placed  nearer  the  digsolviog  metal ;  and,  when  a  smaller  quantity 
of  current  is  required  than  the  ordinary  batteries  can  conveuieutly  supply,  a  piece  of 
sheet  metal  maybe  hung  iuthe  depositiiig  solution  with  the  receiving  article,  to  recejvi 
a  portion  of  the  deposit,  and  thus  transfer  soma  of  the  power  from  the  article  to  itself. 

188.  InitMtity  and  Quantity  of  tk*  OitrTMt. — The  inteoaity  of  the  current  obtained 
from  a  aeries  of  batteriea,  dependa  upon  the  tutmttr  qf  alttmatiaiu  of  the  metals,  whilst 
its  guantUj/  dependa  upon  the  ammml  of  immtrmi  tmf»et  in  taeh  aUamaliom,  and  it 
makes  no  difF^rence  whether  that  amount  of  aur&ce  is  in  one  battery  pUte  or  in  many 
or  in  one  or  many  containing  veasals.  A  series  of  similar  batteriea  may  be  ao  connected 
together  by  wires  or  other  condocton,  aa  to  give  either  an  intensity  or  a  quantity  of 
euirent,  provided  they  have  screws  or  other  eonveniencea  ibr  Utaching  the  wires  to  the 
platee.  For  instance.— lit,  if  we  have  four  paiia  of  ptatea,  in  fbur  aaparata  cells, 
and  connect  them  alternately,  thu«  {Fig.  32),  linc,  silver — lino,  silver— linc,  silver— 
sine,  silver,  with  vires  trom  the  terminal  plates,  we  obtain  a  ourrent  poMwesing  the 

'     of  four  pairs,  and  the  quantity  of  one;  but  if,  2nd,  they  ate  connected,  all  the 
one  wire,  and  all  the  ailven  by  another  wire  (Fig!  33),  with  one  portion  of 
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«*cli  niM  leftcanTenient  for  making  connoctiona,  vo  obtaia  a  corrent  poBseasing  tl 
,  quantity  of  fiiur  p&ira,  and  the  inteusitj  of  one ;  and,  3rd,  if  they  are  arranged  in  ti 


I  Mriee  or  cowi,  two  pain  in  each,  each  aerira  Wng  connected  intensity  faaliion,  tho 
I  endmlrenof  each  low  being  one  way  and  oonuected  by  one  wire,  and  .the  lenniiul 
I   liiica  being  the  oppoaita  way  and  oonnected  by  anath«r  win,  and  dieM  wins  left  &ee 


Fig.  33. 

with  the  T«t  (Fig.  34),  wc  obtain  a  current  po»»e«iDg  tbe  intensity  of 
two  pain  and  the  quantity  of  two.  By 
contriTanoeaof  connection  like  these,  any 
nnfflber  of  batteries,  provided  they  are 
umilar  in  kind,  charged  alike,  and  bare 
■niubboonneoting  screws  attached,  may 
be  conneoted  together  so  as  to  give  any 
desired  quantity  or  intenaity  of  cur- 
rent within  the  limits  of  their  power ; 
thni,  a  battery  of  one  hundred  pain 
may  be  arranged  to  yield   a  carrciit 

htTing  the  intenaity  of  one  hundred  i 

pairs,  and  tbe  quantity  of  one ;  the  - 
qnantiiy  of  one  hundred,  and  the  in- 
tensity of  one ;  the  intenaity  of  fifty,  "6-  al- 
and the  quantity  of  fifty ;  or  any  intermediate  degree  of  cacb.  j 
189.  >«C«l«tiaE  ^*  QuuititT  «f  DBposlted  Metal — The  quantity  of  metal    | 
disolred'and  deposited  in  the  vat,  is  in  direct  proportii  into  the  quantity  of  zinc  dissolTcd   j 
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hkI  Mid  consnined  in  each  altenUioa  of  the  Iwtteiy.  With  a  parfsct  deptnitinf  U^ud, 
good  batter7  tmuigeiiieata,  snd  purs  mtteriali,  ibi  evsry  equivalent  of  xino  diMt^TSd  l 
in  each  altemataon  of  the  battery,  on  eqnlTslent  of  metal  ia  diaaolTed  on  one 
aide,  imd  ta  eqnivRlent  depodted  dd  the  other,  in  the  depoaiting  vetBel.  For 
iriituice,  for  everj  eqniyalent  (32*8  parta)  of  eiiic  io  diaaolTed,  and  46  parti- 
I  OBe  eqtiiTalent,  of  oil  of  Titriol  connimed  ia  the  batlcty,  an  equivalent  (31-7 
parts)  of  copper  ia  depoeited  in  the  tulphate  of  copper  aolution,  or  an  eqairalent 
(lOa  parta)  of  tilver  in  the  cyanide  (ilTet  pUting  liquid,  and  gimilaT  qnantitiet 
of  copper  or  ailver  diaaolTed  at  the  anode.  Bnt  in  practical  working;,  the  materials 
ki«  rarely  or  ever  pure,  or  the  arrangemcaita  perfect;  the  zinc  naariy  alvayt  eontaim 
a  BmRll  proportion  of  other  lubatanoea,  the  mercury  ooDtaiDB  tin  or  lead,  and  the  aol- 
pfaniic  acid  containi  >  little  nitric  acid.  The  acid  liquid  of  the  battery  ia  often  too 
atrong  ;  much  acid  liquid  ia  frequently  vaat«d,  being  thrown  away  before  it  it  o 
pletely  exhuuted.  The  zinc  plates  have  not  hopt  well  amalgamated,  or  the  ailrer  weli 
platinized,  or  the  platw  haTe  bean  lufiered  to  remain  too  long  in  the  liqnid  whan  aot 
IS.  Tlie  metal  of  the  anode  ia  frequently  impure  a]»> ;  occaBonally  tome  of  the 
deposit  is  allowed  to  tedlssolTe,  in  conteqaenoe  of  the  batter;  power  becoming  low,  and 
&om  not  rtiiring  the  solution ;  in  aome  aolutiona,  a  part  of  the  battery  Itrength  ig 
expended  in  erolTing  gas  at  the  cathode  i  and,  finally,  the  repeated  operation  oi 
"  acntching"  remm'ea  loaif  of  the  deposit.  AUowiae  lor  all  theee  and  othra'  uiuTwd- 
able  aources  of  lea  in  piactical  wnlEiikg,  about  ime  pound  (mly  of  oopptc  can  be 
deposited  in  the  ordinary  sulphate  aollUian,  by  the  oeniumptiut  of  &om  one  and  a 
quarter  to  one  and  a  half  pounds  of  zioc  and  an  equivalent  quanthy  of  acid,  in  each 
alternation  of  (he  battery.  To  increiw  the  qnantity  of  metal  deposited  in  a  given 
period  of  time,  the  batter;  plates  should  be  imik  deeper  in  Iheir  liqnida. 

190.  Rtgulatien  e/  the  QuaJitj/  of  tltt  Dtpttit.—'Die  quality  of  the  depodted  metal, 
1.,  its  degree  of  eoheeion,  hardneaa,  flaxilulity,  &&,  depends  upon  the  intensity  of  the 
irrcnt.  As  a  general  rule,  the  greater  the  intensity  and  the  smaUer  the  quantity 
of  the  current,  the  harder  and  brighter  is  the  deposited  metal ;  and  the  greater 
the  quantity  and  the  smaller  the  intenuty,  the  ten  coherent  and  the  softer  it  ic 
To  obtain  a  very  hard,  brit^t,  and  crystalline  depoait,  wa  ahonld  nte  a  ennait  of 
unaU  quantity  and  high  intensity ;  and  to  obtain  a  aoft  black  powder  depont,  ve 
should  employ  large  quantity  and  low  intensity;  the  combination  of  moderate  quantity 
and  moderate  intennty,  produces  a  coherent  reguline  depoait,  poaeeaang  aU  the 
ordinary  charactcriztica  of  the  particular  metal.  These  reiults  can  only  be  obtained 
with  a  good  depositing  liquid,  and  with  metals,  such  aa  copper,  uItst,  g(jd,  te.,  whi^ 
are  known  to  exist  in  a  tough  i^gnline  state,  and  not  with  those — such  as  biimntb  or 
anlimony,  cryalalline  matalz — which  are  not  known  to  eiiat  in  that  state. 

101.  If  wc  art  prodncing  a  r^uline  deposit,  with  a  one  pair  battery,  in  a  good 
depositing  liquid,  wiUi  electrodes  of  the  same  size  as  the  immersed  portion  of  the  baUoy 
platea,  end  it  is  wished  to  change  the  depedt  to  a  toft  black  powder,  the  jJatet  of  the 
batterymust  be  immetsed  many  timea  deeper  in  the  liquid,  and  nte  a  very  much  larger 
diasolving  plate  in  the  vat ;  and  if  ire  with  to  change  the  depomt  to  a  aryitaUiiie  one, 
•evenl  more  paira  of  battery  thould  be  put  on,  connect  them  intensity  ^••^'Yir, 
immeise  the  platea  an  eieeedingly  amall  depth  in  their  Uquida,  and  use  a  very  nnall 
anode.  Theae  results  have  a  direct  reference  to  the  aize  of  tht  reoeivmg  •nrlaoe ;  for 
if,  with  any  given  battery  and  anode,  we  are  producing  a  black  powder  depoait  up«n  a 
very  small  article,  a  larger  article  would  receive  a  reguline  deposit,  and  a  much  laiier 
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^  <new««iUrBeetn&depa«it  (Modeling  Upon  oiTvCBlline,  lltu  H  will  be  penwired  that 
:  tha  Um&  powder  deposit  i»  •  icault  of  too  nptd  Mtion,  ind  tlie  ciTatalliDc  one  of 
I   tBOitow  Mtion. 

.  IM.  BprtadafD*petU.—ll'wewK\i  lo  m«ke  «  depodt  spread  mpidlTOTsr  «  metal 
of  uienot  oondoc^ility,  mch  u  a  lon^  iron  rod^  wo  miut  uie  a  oairtfit  oi  higli 
inftiit^  nd  itiher  mill  qoantit; ;  tliii  will  driTe  it  orer  the  auifaoe  witiurat  oinmitg 
it  to  become  loft  at  Boa-vAvemA.  The  action  of  Buch  ■  emrent  appcMs  to  eonaiit  in 
«uBfttiii]g  apon  die  puticlei  a  kind  of  potaritf,  a  power  of  grouping  tJseiOsdTe*  into 
aepanrte  wait;  nodules  or  oiTat^a,  eacli  of  which,  a*  it  beoomm  larger,  appeals  to 
pcnmftillj  T0pel  ita  nei^boor,  and  thui  cause  the  metal  to  qiread  rapidly  ;  when  thia 
^  Mtion  ia  oontinned  (o  b  considerable  thickness  of  deposit,  eepeeislly  in  cold  weatlier, 
flu  metal  is  exeeedinglf  hsrd  wad  eiailf  broken  into  a  number  of  distinct  gnina  or 
Bodidea,  which  ore  in  the  form  of  wortj  lumps  with  rounded  edges ;  when  the  action 
baa  been  rather  too  quitA,  or  the  liquid  not  snffioientlj  cold,  and  oomposed  of  more 
or  lass  peifcct  erjetals,  with  edges  BOmetimeB  heantifully  defined,  when  the  action  has 
been  Tery  ilov,  and  the  liquid  tcit  oold  and  ondistarbed.  With  the  intensitr  of  one 
handled  pairs  of  Smee's  battery,  acting  far  a  long  period  of  time  in  cold  weather,  and 
the  qnaitity  of  the  cnirent  kept  down  to  the  lowest  possible  degree,  we  hsTe  leen  a 
toagh  deposit  of  line  spr«ad  over  sorerol  square  inehea  of  clean  gutta-percha ;  and  in 
Aepandng  copper  with  a  onrrent  of  rather  high  intensity,  and  small  quntity,  upon 
bktUeaded  gntta^perdia  medallion*,  we,  have  repeatedly  observed,  tfau  where  there 
was  a  sank  boundary  line  near  the  edge,  the  deposit  remained  quite  thin,  as  if  power- 
tally  repelled,  whilst  on  each  nde  of  the  line  it  was  Tery  thick,  and  on  tba  outside 
e^e,  aeenmalated  in  large  warty  masses,  hard  and  distinctly  separate,  and  coataining 
as  mnch  metal  as  the  whole  of  the  medallion  beaidos. 

183.  Maaaganaaat  o(  BattMdaa.— The  moat  siutable  Btrmgth  of   liquid  for 

SBittg  the  battery  oells  oonsista  of  one  measure  of  sulphuric  acid  imd  about  twenty 

Bwaaurea  of  wafer  -,  a  B&ongcr  liquid  msy  be  used,  even  to  one  part  of  acid  to  ten  or 

twdvs  parti  of  water ;  bnt  then  the  xinc  plates  require  censtant  watching  and  frequent 

aMdgamoting,  to  prevent  waste.    If  the  aeid  liquid  is  veiy  aliang  and  the  electric 

aetifm  eneifftio,  the  line  plate*  will  require  to  be  examined  every  day,  to  see  that 

(hen  is  no  local  action,  (.«.,  i*»inii— l  action  in  particular  places ;  and  when  gas  is 

fbond  to  be  fteuly  rising  from  thetn,  as  well  a*  &Dm  the  elver  or  copper,  ta  Then  any 

I  dnO  potchss  appear  where  Qw  aoid  has  acted  too  abnngly  xcgim  them,  Aey  dkonld  be 

iak^  oat  and  saulgamxted.    They  should  be  fteqneiUly  amalgamated  when  new, 

<   snd  afterwards,  if  muoh  worked,  they  shonld  be  amalgamated  every  few  days  ;  whoi 

I  Asybeoeawold  they  should  be  rarely  amalgamated,  becauae  it  very  mnch  weakens^ 

'   power.     Whan  they  bscoms  so  thin  as  to  fidl  to  jrface*  on  handling,  new  ones  should 

b«  aatetitnted,  and  the  (dd  ones  shonld  eitbet  be  melted  at  as  low  a  degree  of  beat  as 

I   pawthln,  to  prevEot  loss  of  menmry,  and  east  into  rods  for  Darnell's  batteries  \  or  be 

^   hnkea  np,  pnt  in  an  iron  iMort,  and  the  mercury  distilled  from  them  at  a  strong  red 

I   llaat  isto  a  vetssl  of  water. 

194.  The  zinc  plates  should  be  taken  out  of  the  liquid  every  evening,  unless  depo- 
Aian  is  -nquind  to  Mntinne  lil  ai^.  After  the  battery  has  bean  at  work  a  fcw 
days,  a  Uttla  nunc  aoid  should  be  added,  mid  the  liquid  stored ;  and  thia  ehmild  br 
dms  as  often  as  the  power  gets  low,  until  at  length  the  liquid  becomes  thick  and 
MOiiy  sstarated  with  aint  salt,  and  the  salt  erystallixea  shout  the  edge*  of  the  cells : 
,   it  ia  then  tiau  to  throw  it  awsy  and  pat  fnA,  or  it  m^  bo  filtered,  evaporated,  and 
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ciygtallizcd,  and  the  resulting  salt  (mlphate  of  cino)  fntemi  tai  depoaiting  pnipoiM*. 
If  any  of  tlie  silTeT  or  copper  pktea  of  the  tntteriea  become  ooTered  with  a,  depoeit  of 
zinc  whilst  vorUng,  it  ihowi  th»t  all  the  Mid  in  that  csll  u  exhausted,  and  Qiat  dkob 
should  be  added,  or  fresh  liquid  put  in.  This  only  bappeni  in  ■  Smee'i  battery,  w  in 
the  old  line  and  copper  battery.  The  deposit  of  line  may  be  easily  and  quickly  xa- 
moved  by  the  addiUon  of  acid  to  that  cell,  by  a  fresh  liquid,  or  by  immemng  the 

nted  plats  in  dilate  aulphuric  acid  as  long  as  gas  ii  evolTed  from  it. 
ISS,  It  copper  plBt«a  are  used  in  the  Iwtteriea,  they  should  be  heated  tad  hot  all 

rar  eTsry  week  or  ten  days,  and  quenched  in  water,  and  then  dipped  in  "  dij^uig 
liquid  "  (82),  or  in  aitric  atdd ;  and  if  platiuiied  stlTer  plates  are  used,  they  gliould  be 
'e-platinized  as  often  as  Uiey  become  light  in  colour,  or  their  power  becomes  low,  Tluck  i 
rill  happen  once  in  two  or  three  months  with  constant  working.  The  re-platinisiag  | 
greatly  increases  the  power  of  the  battery.  Great  care  tcust  be  taken  that  the  sine 
plates  never  touch  the  dlTer  or  coppar  ones  when  wet,  otherwise  the  mercury  will  gat 
upon  the  latter,  and  much  weaken  the  battery  power ;  and  with  the  silTOr  plates 

Luse  them  to  drop  to  pieces  if  they  are  Teiy  thin. 

196.  Qtneral  £ala  for  WorJaHg  3oiiitiimt.~la  woAiag  any  deposiling  liquid — Isi, 
avoid  doing  anything  which  will  alter  the  cbeniicsl  composition  of  the  liquid,  or  evoi 
the  proportioDa  of  its  ingredients,  except  the  water — that  ma;  be  altered,  in  pn^mtioa, 
in  moat  liquids  without  much  incanvenieace ;  2nd,  adapt  your  electric  power  to  the 
liquid,  rather  tlian  the  liquid  to  the  power,  and  regulate  tlie  deposit  rather  by  bIIk*- 
tiona  in  tlie  battery  than  by  slterations  in  tite  depositing  Tassel,  except  m  c^ards  the   I 
distances  of  the  electrodes  or  the  temperature  of  the  liquid— theae  Buy  be  altered  with  | 
safety,  and  someUmei  with  convenience  ;  and,  3rd,  as  a  general  rule,  let  your  diaaolTijlg   i 
metal  expose  a  larger  immersed  surface  than  the  receiving  article.  | 

197.  Poiilion  of  Artida  and  JHiiolving  FlaUt. — The  beet  praotical  position  for  llw   . 
dissolving  pkte  is  the  vertical,  the  dissolving  plate  and  the  receiving  aitida  betiig  | 
suspended  in  the  liquid  &oing  each  [other,  the  latter  being  rather  the  lowest  of  the 
two,  and  both  wholly  immersed.     The  horizontal  position,  with  the  dissolving  metal  > 
above,  altliongh  the  most  philosophical  arrangement,  does  not  socceed  in  practical 
working,  because  the  nietsl  used  for  dissolving,  is  never  quite  pure  (witli  copper, 
especially),  and  the  impurities  &nm  it  fall  upon  the  surface  of  the  teceiving  artiole 
beneath,  and  make  it  rough ;  ia  addition  to  this,  the  position  of  the  article  mo- 
vents our  being  able  to  examine  it  easily  or  remove  it  conveniently. '  If  the  article  to  j 
be  ooated  has  a  very  irregular  outline,  either  the  dissclving  plate  ahould  be  bent  aome- 
what  to  its  form,  so  that  the  two  may  be  nearly  eqni-distant  at  all  parts;  or  the 
article  should  be  often  shitled  in  its  position,  so  as  to  produce  a  nearly  uniform  thick- 
ness of  deposit  all  over.    The  nearer  the  receiving  article  is  to  the  diasolvii^  plate, 
the  more  rapid  is  the  deposit,  and  a  large  body  of  liquid,  deposits  more  rapid^ 
and  more  evenly  than  a  small  one;   large  eoaneoting  wires  are  more  bvonraUe 
to  quick  deposits  tlian  amsll  ones.    The  greatest  thidmeas  of  deposit  always  takes 
place  upon  the  most  prominent  places,  i.e.,  upon  those  parts  nearoit  the  disstdving 

198.  3fi)lim  of  Artiekt  m  Vat.— la  some  solutions — for  instance,  the  double  Bulphite  1 
of  diver  and  potash — if  the  current  is  too  strong  to  produce  a  good  deposit,  motion  of  | 
the  articles  will  prevent  the  deposit  becoming  bad.    In  some  plating  estsbliahmenta,   i 

j   the  aittclea  in  the  vats  ire  kept  in  constant  motion,  gently  swinging  to  and  fro,  the   . 
I    metalframeupon  which  they  are  suspended^  having  four  small  wheels  running  upon  ' 
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ibnr^MllineUiiedplanesfixediipDn  the  edge*  of  the  Tat,  which  are  kept  in  conatBSt 
motioD  by  itnin  or  othei  aTSilable  poirer. 

IM-  Ttmptralurt  af  SoJutiort. — SeTeral  ■olntioni,  acch  sb  the  cTUiide  of  copper  uid 
po(uBiim,1]ie  cTUiide  of  goldandpotUBiuni,  Ac,  reqniie.tobekept  bot,  in  order  to 
Bake  them  conduct  freely,  and  yield  anitable  metal ;  not  that  tboy  cannot  be  worked 
tAA,  Imt  tliat  they  vcrk  much  better  and  quicker  hot,  which  more  than  compensate* 
Gir  the  ezpeue  of  heating  them. 

SOO.  iVoteeton  tf  Dtpontmg  Ijiquidt  from  Light. — Some  liquids,  lucli  as  the  double 
(olphita  of  lilTer  and  potaah  ind  the  bypoeulphite  of  ailTer  and  potaib,  require  to  be 
{Bvtected  aa  much  aa  pouible  ftom  the  inftuence  of  light ;  and  even  the  ordinary 
eyauide  rilTsr  liquid  ia  better  Ecreened  from  an  eiceia  of  this  agent. 

301.  CUan  CbiHUcJimi  JVMtMory.— InereryeateiremiiBtbe  very  cureftil  to  otwerre 
Aat  fte  eirenit  ia  complete,  and  that  it  is  capable  of  condncting  the  current  freely 
thnm^ioat;  that  the  artiolea  to  be  coated  are  cosdnetoia  of  electricity ;  andthat  their 
aorface*,  as  well  aa  all  the  ends  of  the  wires,  at  their  Tarioiu  points  of  contact 
perfectly  dean. 

202.  Manajenunl  efCeppering  Liquiii, — With  the  sulphate  of  copper  lolution  (120) 
no  putimlar  management  is  required,  beyond  the  general  rulea  abeody  laid  down 
(196^.  Itil  not  anitablefordepositiiigdirectupon  zinc, tin,  lead,  iron,  orateel.  Article) 
formed  of  these  metals  are  flrat  coated  with  a  thin  layer  of  copper,  in  the  cyaoide  of 
eopperand  potasginm  solution  (120),  then  well  washed,  and  transferred  immediately  to  the 
(nlpbate  lolation,  and  the  Temkinder  of  the  reqaired  thickness  of  copper  deposited  upon  it. 
103.  V*«B  of  Ooppn  DapcMltlon, — Among  the  many  uses  to  which  the  electro- 
depoailion  of  copper  has  been  applied,  we  may  mention  the  following  :— To  make  copper 
ceOa  for  Daniell's  batteries;  making  oopiea  of  stereotype  plates,  engroTed  copper  plates, 
and  engraved  lolleTB;  coppering  the  (urfaco  of  printiDg  type;  coppering  steel  pens 
[patented)  ;  to  protect  iron  and  steel  goods  from  rDsting,  coating  telegraph  wi 
sliip's  bolts,  screwa,  &c. ;  to  make  copies  of  Daguerreotype  pictures ;  to  make  coppered 
cloth  ;  to  coat  glass  chcmioal  ressels  ;  to  coat  and  protect  metal  and  plaster  stataes, 
tnsta,  and  •eulptmed  works  ;  to  preserve  the  form  of  Sowers,  fruits,  ferns,  sea-weed, 
inaects,  reptileB,  &e. ;  to  make  medallions,  busts,  and  Tarioos  figures  and  omameatsin 
oopper ;  to  etch  Daguerreotype  pictnrCB ;  it  has  also  been  applied  in  the  arts  of 
^lyphognphy  and  electrO'tint  printing. 

204.  Making  0^'ecti  m  Capper,  Copptring,  $«.— To  make  a  cell  of  Daniell's  battery 
in  capper,  coat  the  inside  of  a  glass  jar  or  earthen  jelly  pot  with  wai,  resin,  or  stcai" 
by  making  the  tcsscI  hot,  thea  either  blacklead  it  ttoioughly,  or  treat  it  with  the 
plioaphonis,  ailrer,  snd  gold  solutions  ;  or,  what  is  more  simple,  coat  it  umfonnly  sll 
orer  the  inudo  with  the  phosphorus  moulding  composition  (87),  and  then  treat  it  with 
the  gold  and  ailrer  liquids.  Make  a  conncclion  by  a  Rne  copper  wire  with  the  Ic 
part  of  tba  Dotting;  fillthoTcssel  nearly  full  ofthe  sulphate  of  copper  depositing  soltltioQ 
(120),  nspend  in  it  s  sheet  of  copper,  and  connfctthe  sheet  of  copper  and  the  &ie  copper 
wire  with  a  small  battery  of  one  or  two  pairs.  If,  instead  of  the  battery  ptocess,  we 
adopt  the  single  ceC  arrangement,  containing  dilute  sulphuric  acid  and  s  piece  of 
zhie,  placing  a  porous  celt  in  the  sulphate  solution,  and  connecting  the  fine  copper  w' 
with  the  piece  of  zinc ;  in  either  case  a  deposit  of  copper  will  soon  apread  OTcr  1 
entire  inside  mrAice  of  the  jsr,  especially  if  it  has  been  prepared  by  the  phosphorus 
aethod.  EograTcd  steel  plates  are  copied  by  stoppiDg-oS  the  hack  with  copal  rar- 
wah,  allowing  it  to  become  perfectly  dry ;  immeraing  it  in  the  cyanide  ceppeiing 


liquid,  md  depodtiiig  ■  this  film  of  c^pvr  apon  it,  then  mailing  it  vail  ud  at  com 
immetting  it  in  the  tulphate  of  ooppor  aolatiaa,  md  deporftiag  the  reqimsd  tliinkniM  of 
pOTnponiti  thi*  will  requin  from  !1  to  W  hoan.  The  •nxfMa  of  the  itwl  iliMiU 
be  pcBfioiuly  pi«pftred  for  ■  non-kdhedre  dfwit,  othovlM  the  tiro  laehit  owuwt  he 

205.  Qifgii^  Waad-tul*  fn  Cofftr. — For  priitiog  purpoeu,  irhcre  kltt^  DBndMr 
f  impreoioDs  of  a  ptrticnlv  wood'cut  it  required,  the  plan  of  takisg  aepiM 
of  ths  angrtiTed  wooden  block  ia  ooppw  b;  the  electto-proacii  and  uting  those  cDpio 
iwtead  of  the  originil  Ub<^  to  print  from,  hai  been  gndtwlly  eitendii^  itnl/  fa 

M  year*,  and  baa  now  attMoad  n  cMuidarable  degne  of  importanoe ;  the  rien>tt»tf 
the  head  of  the  titls-page  of  tha  lUtMrfi  Iftaei,  the  titl&page  of  F\mA,  t^sy  U 
the  laq;a  engraTisga  in  the  JZbufraM  iVwi,  and  eran  the  illuatiMiona  at  vme  <rf  the 
penny  periodicala  tn  ragBlarly  piodoead  in  ttia  way.  To  00^  an  engnved  WMtai 
block,  the  angraTed  mrfaoa  ia  fint  ntojatened  with  water,  and  finnlf  mrlwrf  faf  a 
ihallow  ttaiBt,  a  thicji  pieee  of  gutta-peroha,  more  than  aofflcimt  to  fill  the  wohwad 
*paee,  and  mode  quite  soft  by  heat,  ia  then  laid  upon  it,  commencing  ita  eootut  at  tha 

le  of  the  engrsTing  and  proceeding  outwarda,  io  at  ta  eK^ude  all  aii-bobUaa;  a 
plats  of  cold  iron  it  then  hud  i^oa  the  gatt*-peT«ha,  and  the  whole  antgeeted  to  prca- 
(ure,  gentia  at  fint,  but  inereaied  to  a  high  digrai  aa  tha  *"*■**■""*  ooola.  The  MtA 
and  cc^y  are  then  uparatad,  and  the  figured  aurfkoe  <J  the  gutUb-pveha  (wilh  ecMBMt* 
ing  and  suidiog  wire*  prarioiulj  attaohad)  ia  taatled  in  the  naoal  mansar  with  Uaot 
lead  or  with  the  phoa^iorua,  ailver,  and  gald  aolotiiiu ;  oopper  ia  than  dapoiited 
upon  it  in  a  aolntioD.  oJF  aulphate  of  copper,  n&til  a  moderate  thioknaaa  of  depoat  it 
obtained,  which  will  ooenp;  at  Isaat  twalTe  sr  eighteen  honn ;  whan  raffloatl; 
thiok  the  deposit  it  rtmoTad,  itt  bask  made  rigid  by  a  layer  of  Bolder  or  typa-^talal 
(the  aurlkca  being  prerioualy  moiatened  with  a  aolnticn  of  chlotida  of  atoo  to  make  tha 
loUeiadheik),  the  back  ia  placed  flat,  and  mounted  upon  a  block  of  wood  to  the  hiaghl 
of  the  type.  In  London  thia  prooeaa  ia  carried  on.  upon  a  lai^  acale,  bmm  of  Am 
copiea  being  upwarda  of  two  &et  aquare.  EngnnriDgt  1900  itael  aie  a^ied  ia  an 
exactly  aimilar  manner  to  thoaa  i4>on  wood. 

We  have  recently  tried  lome  experimnUa  with  a  view  of  making  th»  d^otit  at 
copper  upon  gutta-peroha  and  marine  glue  ^raad  mora  rafiiUy  than  it  dott,  by  pn- 
paring  the  surface  with  blacklead,  it  being  a  matter  of  eome  importanco  in  oiqiyiiig 
wood'sngtBTingB  foe  periodicala  of  aoch  large  circulation  aa  the  libHlraltd  Neat,  that 

time  occupied  in  copying  themjbe  reduced.    Our  expetimenta  haTe  roaultsd  in 

]  lucoeea,  and  we  gire  the  following  reaulta  of  them  for  the  benefit  of  the 
printing  trade. 

Aiter  having  formed  a  rerette  copy  in  gutta-penha  and  marine  g^ue  of  lb 
mgrayed  woodeu  block,  and  tflxed  the  conducting  wires  to  i^  take  a  miitute  of  ooa 

ture  of  apiiit  vtmsh,  and  either  four  or  five  meaaurea  of  Tegetabla  naphtha,  •"•4 
apply  it  Tciy  q^aringly  in  a  thin  layer  by  a  aofl  camel'a>hair  bruah,  aver  the  lAok 
■urface  of  the  mould  where  tlie  depoait  ia  deaired  to  be  ap^ead.  Wbilat  the  tw&oe  ia 
wet,  cover  it  witli  a  mixture  irf  three  parte  of  yellow  and  one  part  of  whita 
bronie  powder,  and  bring  the  powder  in  diotough  contaot  with  the  vbde  of  the 
moUtened  ratface  by  atriking  it  «dl  orer  with  a  dry,  aott  bruth,  then  gently  lini.li  off 
til  the  aupGifluoua  powder.  The  bronied  mould  may  now  be  imiiiei««d  in  tbe 
ordinary  rulpbate  of  oopper  eolution,  and  the  following  actiona  will  occur : — ^e  partiolea 
of  white  brsnie  powdo*  being  compoatd  almoet  wholly  of  tin,  and  thoae  of  yelhtw 
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tnoM  cuMoUing  much  copper,  Huae  of  tin  viH  diMolTe  uul  coat  themtelvei  with  . 
•Offsr  bf  drnpl*  imannon  jnoaen  (4),  md  Uhmb  of  hrMi  ot  copper  (the  y elloir  oiiei) 
wffl.bMooiBooatodliT'tiieir  aoatact  wiflitiioaBof  tin(Twi>]let«lauid  One  lii^uul  Pro- 
M«,T},  and  thm  ft  tbindepodt  of  copper  vitlahiioatinit^^eouslj  spread  all  over  the 
taODied  mrftM.  Thn  effeot  wiU  of  ooone  tika  pUc«  without  connecting  tbe  mou2d 
Witt  the  battny,  but  tfa^  nay  be  immediatelj  coauiectcd  together,  ud  a  deposit  vill 
■ytiail  alnost  milantMironaly  orer  the  whole  of  tJie  bnmied  lurface  ij  the  ordinary 
btttBty  proeeaa,  through  tin  me£um  of  the  bnmte  and  the  thin  deposit  ainady 
iimilininrt,  tad  may  be  oontinned  to  any  required  thickneai  ia  the  usual  way.  In  oui 
elrikr  a^MriDeata  with  thii  method,  y^w  bronze  alone  wia  used,  which  did  not  reduce 
[ha  Go^erby  nmple  iuuueiuon ;  but  eren  then  medalKoni  were  repeatedly  corered  with  a 
d^oat  of  coplWT  in  fhnn  two  ta  fire  minntei,  which  would  ocimpy  from  twenty  to 
hrtf'Sve  Biiwtw  when  prepared  by  blacUead  in  the  nanal  maon^^r.  The  addition  of 
whtta  or  tin  bnmM  eanaea  the  depoait  to  apnud  m  rapidly  as  when  the  surfoca  is  pra- 
p«nd  bj  dia  pboapbmu  aolution,  bat  without  the  diaadrantage  which  occurs  in 
uBDg  tie  farttor,  of  making  the  deposited  metal  brittle.    The  effect  of  osing  irtuta 


The  rarbe*  of  the  copper  oopy  «o  obtained  ia  bright  end  clean,  and  the  character 
of  the  dspoaitod  mstal  is  good,  but  the  sorftoe  obttnned  ia  hardly  so  smooth  and  fine  as 
that  oUmnad  with  blacklead ;  the  diSerenoe,  however,  ia  very  slight,  and  it  ia  snffi* 
eifntly  sbooA  for  all  onlinary  pnrpoaea,  and  fbr  the  object  Bought,  if  care  be  taken  to 
tdaw  off  or  othtinriae  nmore  all  superfluma  bronze  powder  bcfine  inunersng  the 
numld  in  the  Tat.  We  hope  tbM  those  who  haTe  the  opportunity  wiQ  try  it  upon  a 
laiger  aeala. 

206.  Ccfying  Sit-np  Tj/pt  in  Capptr. — The  process  of  eleotrotyping  haa  also  been 
gradnally  eneroaofaing  upon  tint  of  stereotyping,  and  hiu,  we  are  informed,  almost  luper- 
aedsd  tb«t  ptooets  in  America.  The  plan  adopted  ia  similar  to  that  of  copyii^  wood* 
eota,  Til.,  to  lay  a  aheet  of  softened  gutta-percha  upon  llto  eurfaoa  of  the  page  of  type, 
md  sabject  it  to  increasing  prennre  until  it  is  cold ;  the  gutta-percha  copy  is  then 
reatored,  and  treated  as  in  copying  wood  engraTingi.  It  would  be  adviaable  to  try  a 
snaewhat  softer  material  for  this  purpose,  audi  aa  the  mixture  of  gutta-percha  and 
amrine  gloe,  which  «>e  have  recommended  (Sfi).  This  material  takes  a  ahsrper  and 
nnoodur  impreatlon  than  gutta-peroha  alone,  and  the  depoait  epreada  otcc  it  mon 
rapidly ;  and,  being  aofter,  it  would  enter  more  fieely  and  with  leaa  ptcMnue  between 
die  fine  lines  of  tbe  letters,  and  still  not  be  auffloiently  soft  to  enter  the  mionte  cnTJeea 
batawjn  die  body  of  die  typea.  If  a  solutioD  of  grape-sugar  (as  used  in  Drayton's 
patent  pnxiesa  for  rilfering  g^asa),  aldehyde,  or  other  reducing  agent,  waa  substituted 
fcr  Qw  ^loqihoms  solation,  tar  isdneing  the  ailTei  upiHi  the  auifaoe  of  the  mould,  it 
wtndd  be  an  adrantage,  a*  betides  the  dangeTona  character  of  the  phosphorus,  it  has  an 
ofllBwTe  odour,  and  the  copper  deposited  upon  nit&oea  prepared  by  it,  moreorer,  i«  in- 
nfiahly  brittle. 

The  BMvId  may  also  be  prepared  for  a  deposit  by  blacUeadinf ;  it  will  reqoii* 
a  Snt^nte  quality  of  blacklead,  and  pndonged  toA  attenliTo  braahing,  but  will  thea 
afford  ■  good  r^nlL  ^le  sir-babblee  may  be  remored  when  the  mould  is  in  Aa 
liquid,  by  dLreotinga  powerAiI  upward  eurrent  of  the  liquid  againat  them  by 
niMna  of  a  mleaniied  india-rubber  bladder,  with  a  long  and  euTTod  ^aas  tohe 
wiOi  •  flna  arUee  (Fig.  Si)   attached  to  if,    hot  the  liquid  ihooU  be  free  ftvm 
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The  advKoUgM  of  elcctratjping  or«r  stereotjpmg  an  numeroiu ;  the  metal  ii 
herder,  take*  a  abuper  inptesdon,  of  the  monU, 
L  Bad  deliren  the  ink  moob  more  leadilj'  than  ^pe 
aetol,  beiidei  beiiig  ■  deiner   procew ;   it  alio 
'««a  ink,   uid  conKquGDtljr  (he  printed 
^.  psgeadiymare  quickly.  Botli»ood-ciita]uidletter- 

preu  have  alaa  been  oopied  in  plister  of  Pfttii,  and 
the  depotit  of  copper  formed  upon  th»t ;  but  tbii  auUeml  is  much  inferior  to  gutta- 
percha for  the  pcooeu.  Ucaais.  Bradbury  and  Evane  are  conaidared  the  most  anc- 
ceaaful  muiipnl&tora  in  this  branch  of  eUctro-depoution,  and  tlieir  apptntna  the  moat 
perfect  of  its  kind.  In  this  establiehment  the  temperature  of  the  room  ia  caiefiilly 
attended  to,  and  the  Tcsaeb  containing  the  Bolutions  have  glaaa  coreia.  The  reault 
of  this  careful  manipulation  baa  been  that,  in  aome  ioitancca,  aucceaaful  depoaita  of 
large  lUiutrattd  Neat  engraringa  hare  beoi  formed  and  taken  off  in]eight  boura; 
bis  can  only  have  been  effected  by  the  moat  perfect  blackleading,  keeping  the  aolntioa 
a  excellent  conditioii,  and  woiked  irith  the  mazimmn  of  battery  poirer.  Gutta-percha 
nd  marine  gloe  ia  veil  worthy  of  a  trial,  and  the  use  of  bitudien  with  gutta-percha 
ia  also  a  good  idea ;  the  marine  g^e  would  be  better,  because  it  ia  tougher. 

Iron  and  tteel  wire  may  be  coated  with  so  adhealTe  depoait  of  copper,  by  firat 
immeinng  them,  with  their  surfaces  perfectly  clean,  in  the  cyanide  coppering  liqaidi, 
impleting  the  deposit  in  the  ordinary  sulphate  aolution.  The  coila  should  be 
kept  upaiate  from  each  other  in  the  liquid  by  suspending  them  upon  a  horizoDtal 
bnus  rod,  turning  it  occasionally  to  cauie  an  uniform  depoait.  Iron  uarewa  and  naila 
may  bo  treated  in  a  aimilar  manner  eaccpt  that  they  should  be  ccoitained  in  a  wickar 
basket,  and  shook  about  occaaioaally  to  produce  an  uniform  deposit. 

207.  Copying  DagntrrKlype  Pittura  in  Cofper.—Tiie  most  interesting  and  beautifiil 
application  of  the  deposition  of  copper,  and,  at  the  ume  ttme,  one  of  the  easiest  to  be 
effected,  is  that  of  copying  Dagueireotypc  pictures.  First  solder  a  wire  to  the  back  of 
the  plats  near  the  edge ;  paint  over  the  bock  and  edges,  and  allow  it  to  dry ;  hang  it  in 
a  olean  aulphate  of  copper  aolution,  which  i«  perfectly  free  from  duat  or  greaie  on  its 
aurfoce ;  and,  in  the  comae  of  twenty  or  thirty  hoiu^  if  about  two  paiia  of  amall 
Smoe'sbatteriea  have  bean  used,  the  deposit  will  be  sufficiently  thick  to  be  removed; 
it  should  then  be  taken  out,  well  washed,  wiped  perfectly  dry,  and  a  narrow  strip  be 
eut  off  its  edges  with  a  strong  pair  of  acissorsj  the  tvo  may  then  be  easily 
aeparated  by  inaerting  the  point  of  a  knife,  or  the  end  of  s  thin  wedge  of  hard  wood, 
between  them  at  the  edges.  Ifthe  process  has  been  carefully  managed,  andthe  origi- 
nal picture  ii  a  atrong  one,  a  most  beautiful  and  Tivid  copy  will  be  obtsined ;  and  if 
the  piotnre  is  not  only  a  strong  one,  but  has  also  been  well  fixed  bj  Fizeau's  process,  a 
number  of  (ncaeaaiTe  copies  may  be  taken  from  it,  bat  their  intenuty,  aa  well  as  that  of 
the  original,  ^lpeara  to  diminish  in  each  succeeding  trial.  With  a  vivid  <mgtnal  pic- 
ture, clear  solution,  very  regiilsr  and  undisturbed  action  of  the  batleiy,  and  a  fine 
depout,  we  have  observed  a  most  strange  phenomena,  viz.,  the  picture  has  not  entirely 
diasppeared,  even  in  twenty  hours,  although  the  coating  of  copper  baa  constantly  iocreaaed 
in  thickness ;  the  image  has  penetrated  quite  through  the  depoaited  metal,  and  appeared 
he  back,  even  upon  deposits  as  thick  aa  an  address  card.  In  aome  casea  the 
waa  optically  positive,  end  in  others  negative. 

:.  Coating  Flaottr  Medtit,  Flounn,  and  Clay  FigvriM  tcilh  CiififMr.— Boats  and 
other  similar  objects  may  be  coated  by  saturating  them  with  linaeed  oil,  then  well 
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bUekleading,  ortrealiitg  Uiem  with  tbe  phoaphonu,  nlver,  utd  gold  (olutioiu,  atUicIiiQg 
>  munber  of  guiding;  wim,  connected  vrith  bU  the  mo4t  holloir  tnd  distant  parti,  and 
then  inuneraing  ths  object  in  ft  solpliste  of  copper  aolutioti  conttuning  no  free  acid,  and 
canaiitg  just  infflciant  copper  to  be  depodted  upon  tbem  bj  the  battery  procen  to  protect 
them,  bat  not  to  obliterate  tbe  Sue  lines  or  featurea.  Floirert,  finita,  Ibnu,  aea-veed, 
inaacts,  fte.,  ma;  be  prepared  bj*  the  phospbomi,  silver,  and  gold  liquids,  and  the 
ciqipet  deposited,  upon  tbem,  either  by  the  atngle  cell  or  batter;  proceea,  in  a  neutral 
nlphate  of  copper  lolntion. 

209.  Oappering  Clntk. — To  copper  cloth,  fint  atretch  it  upon  a  iheet  of  copper 
ili^tl;  curred,  *o  tbat  it  may  be  in  cloae  contact  with  the  metal  lU  orer  ;  then  yaniiib 
the  back  or  hollow  aids  of  the  copper,  and  deposit  on  the  opposite  aide,  by  tbe  batterj- 
proeen,  from  a  lolphate  solution  not  containing  mucb  Irae  add,  until  the  meshes  of 
the  clolh  are  ^uite  filled  with  copper,  and  the  metal  and  doth  finnly  united  together ; 
the  4epomt  may  then  be  removed  and  well  washed  ;  tbe  original  sheet  of  copper  should 

{  of  coone  be  pioperiy  prepared  for  a  nou-adbeaive  deposit.  Mr.  J.  Sohottlsender  totk 
I  ent «  pctent,  December,  8tfa,*I313,  fbr  depositing  eitber  plain  or  Bgnred  copper  npon 
fdted  ttbnsa.  He  paaaea  tbo  cloth  under  either  a  plain  or  an  eograred  oopper  roller, 
hoiiiontally  immersed  in  a  sulphate  of  copper  solution  not  containing  much  free 
I  acid,  and  a  deposit  takes  place  upon  the  roller  as  it  slowly  rerolrea ;  the  meshes  of 
I  the  (doth  are  thna  filled  with  meUl,  and  tbo  design  of  the  roller  copied  upon  it,  the 
'  coppered  doth  slowly  roUed  off,  and  passed  through  a  second  and  do«e)y  contiguous 
I   T«MeI  filled  with  clean  water ;   the  toller  is  properly  prepared  for  a  non-adhesire 

210.  S/ehinf  O^ptr. — In  etching  a  copperplate  by  galvonisni,  we  fint  solder  a  wire 
en  the  back,  then  Tarnish  the  back,  and  cover  the  front  with  a  thin  layer  of  engravers' 
etching  ground ;  draw  the  design  upon  the  front  surface  with  an  etching  needle, 
Cutting  through  this  mateiial  to  the  clean  sur&co  of  tbe  capper.  Haying  completed 
the  etching,  bang  the  plate  as  an  anode  in  the  ordinary  sulphate  of  copper  sdution, 
oppodte  a  suitable  cathode  of  brass  or  copper.  Tbe  current  of  elcctridty  in  passing 
out  of  the  engraved  lines  into  the  liquid,  caotes  the  copper  in  them  to  dissolve,  and 
tbns  etches  tbe  doiign  in  the  plate,  llio  different  gradations  of  light  and  sbade^  are 
produced  by  suspending  cathodes  of  difforent  forms  end  sixes  opposite  the  plate  to  be 
etched,  in  difierent  podtions  and  at  different  distances  from  it,  thus  causing  the  etching 
to  be  of  different  depths  in  different  parts,  the  deepest  sction  being  always  at  the  psrts 
of  the  electrodes  nearest  together. 

211.  Olyphtgraphi/. — This  art  consists  in  vamisliing  tbe  back  uf  a  fist  snd  smooth 
copper  plate,  laying  first  a  thin  coating  of  white  etching  ground  upon  its  front  dde, 
and  then  a  layer  of  black  etching  ground  npon  that,  engraving  the  dedgn  npon  the 
coating  with  different  engraving  tools,  then  blacklesdingtbe  whole  of  the  engraved 
sorface,  snd  depositing  a  thick  sheet  of  copper  upon  it  in  a  sulphate  sdntion  by  the 
battery  process;  tbe  deposited  plate  is  tbcn  removed,  its  defects  corrected,  and  fixed 
npoi  a  block  of  wood  in  the  same  manner  as  a  stereotype  plate,  ready  for  printing 
by  the  ordinary  hand-press.  This  prooest  boi  been  patented,  snd  the  patent  is  worked 
I7  Kr.  Hawkhis,  Hatton  Garden. 

312.  MaaagesMnt  td  Ulwrn  Solntiona. — Silver  plating  liqnida  require 
nmeb  more  care  and  attention  than  tha  sulphate  of  copper  solution.  Artides  formed 
of  aino,  iron,  or  steel,  reqtiite  to  be  coated  irith  a  thin  film  of  coj^iar  in  the 
cyanide  of  oopper  liquid,  before  being  immenad  in  tbe  cyanide  of  silver  solution. 
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Ttuwafinmadof  Sritumia  metai,  tin,  or  pvwta,  we  taken  direct  from  thehotpotaA 
liquid  wilhont  dnnng  in  water,  tai  immenei  Alport  tiaaia  a  cj'iaiBotair^  mi^L- 
tion  containtng  cmiiderable  nippli«  of  free  cjaniiU,  a  1m^  anoda,  md  ■  tiiuiaut  «t 
oonaideEabla  intanut^  from  k  atrong  Iwttay  ia  paaaed  tiuoiigh  for  aevcavl  itinBtai 
nntU  dte  artklM  noaiTe  a  diin  depoait  of  ailTer  -,  the^  are  Uib  tmafaned  to  Uis  odk 
naiy  T*t  to  reoeivs  tbe  Ml  aoimnt  of  depoait.  Thoae  o(  lead  an  flnt  aon^id  oc 
otherwiaa  nude  qaite  dean  and  brigbt  ij  meobasical  maana,  and  tiun  [iinliiil  in  Ike 
same  manner  as  ckow  of  Britannia  metal.  Article*  of  copptr,  beaai,  or  geniui  •Uw, 
after  being  propeily  deanaed,  are  dipped  into  the  iolntion  of  nitoate  of  aeettuy  (S4), 
or  of  cyanidB  of  roeraor^  and  potaadnm  (84),  tlien  rinaed  is  areM^  of  mtar,  mi 
immediately  w^ended  in  tbe  depoeitiBg  rat.  The  prepnation  of  dioee  aithiw  kj 
immeniM  in  a  bath  of  oyaside  of  merenry  waa  patented  by  Dr.  H.  B.  Leewm,  Jwaa 
4tli,  1M2,  and  i«  in  lue  by  Ae  ekotro-pUten  of  Bindn^am.  If  they  ate  jbiwmI 
vitjiout  thia  preparation,  the  depoiited  ailrcr  doea  net  ^vqra  adhere  Innly. 
313.  PMuUnltlM  la  PsMtlMl  Ulvw  PufeeitJaa PecuUar    ~ 


LT  in  the  electro-depodtion  of  ailTsr,  not  only  upon  diffimnt  metala,  bnt  riKi 
upon  the  aama  mtfale  in  different  fbnu  ot  in  diflkn«ttt  coaditiona  of  aufttfe ;  b 

laL  If  two  perfeetly  ainiUr  piece*  of  thin  sheet  btaae  Ha  taken  (enept  Akt  eae  >• 
petfoiatad  all  oi«r  with  aeiall  bolee),  andbothbeaimnltaneoailyimBeiBedinUkeaaaB 
aolntioD  to  be  eflTeied,  and  with  the  aame  betteiy  power  applied  taeaA,  the  lattM^ 
altho*^  ita  amomit  of  aniface  ii  reduced  by  the  perfcratiDBi,  will  beoeiM  eoatid  with 
lilTar  much  mote  tlowly  than  the  fonner : — 

Znd.  If  a  wire  gouie  cylinder  of  a  DaTy  Ump  be  mpeBded  aide  by  aide  with  • 

beooma  oMted  much  more  rapidly  than  the  fbnaar. 

3rd.  If  two  pieces  of  the  aame  metal — iron  far  Tnitanrtr — be  immened  ts  be 
silTered  in  the  cndinary  cyanide  aalntion,  or  to  beeopperadin  the  hot  cyanida  ef  eefpar 
and  potaaeium  Uquid,  each  containing  ezacl^  the  earns  amonnt  of  aurleee  to  be 
anted,  bat  one  b^ng  in  the  form  of  a  thin  sheet,  and  the  other  in  that  of  a  tliiek  plale 
or  solid  Uook  of  metal,  the  former  will  become  coated  much  moee  laindly  Ami  Stt 
latter. 

4th.  The  edgea  and  ptnntB  of  articles,  whilst  being  plated,  exhibit  a  greater  tendaaey 
to  a  eryttalline  depoait  Aan  the  flat  parts,  and  this  tendency  i>  smnctiiiH*  laanifeated  in 
depomting  ailrer  upon  table-knivea  and  forks.  It  ia  the  knowledge  of  then  and  mHiy 
other  peculiaiities  of  diffeient  metala  and  artielaa  met  with  in  praetioal  working,  aod 
of  the  meana  of  orerooming  their  attendant  diflkultiei,  which  eoostitBte*  one  of  the 
chief  difibnmoee  between  the  practical  optntor  and  scieBtific  man. 

214.  Hka^MBvntof  "artghtSolstlca." — A  bright  acdntion  iamnchmoie 
difficnlt  to  mamtge  than  the  ordinary  lilTering  liquid ;  if  it  ia  not  woAed  oooetandy 
and  in  an  uailbim  manner,  H  will  loee  tt«  power  of  yielding  bright  metal.  If  *mj  ef 
the  Bitfolet  which  are  being  plated  in  it  are  diatnrbod,  or  removed  ftom  tbe  bqoid  tad 
replaced,  that  one  will  net  now  receive  a  bright  depoait,  and  the  Aaturbanee  of  tbe 
liquid  by  removing  it  will  uflontimes  cause  all  the  neif^bouring  artielea  to  loee  thiir 
brightneaa.  If  too  mneb  "brightening  liquid"  (114)  is  added,  the  ai^lioB  will  be 
conndenbly  Injured ;  many  silver  etdutioos  have  been  irretrieveUy  damaged  in  tUa 
way.  A  bright  aolutaon  requires  a  battery  current  of  Inge  quantity  and  low  intenB^ 
to  work  it,  and  the  dlHotving  plates  in  it  are  generally  of  «  dai^r  «dour  than  thoee  in 
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tbecndinttr  aihoraig  liquid;  Uie  nlver  deposited  &omit  ii  mndi  hmrderthan  Hut 
deiMHtaA  fr«n  th«  grdiiurr  ptati^  loliitiroii,  ud  hu  vsry  much  dis  «ppe«nuiM  «t 
fuaed  metal ;  the  bri^t  appetmuice  commences  at  the  upper  part  of  the  articloa  utd 
I  tmri*  downwanh)  it  loan  afW  commoioea  abo  at  tlieir  iowar  szbvmitiiea  and  tnvela 
upvaria,  nntn  tLe  bri^  portioDi  aiMt  Bash  tAher.  If  tbere  tti«  tetj  mall  hola*  ia 
the  tnrfacB  of  tiia  tHiolB*,  dull  itreaks  ^ipear  nbor*  Iham. 

lis.  AMMmg  OTHUa  «f  Pota^Ms  to  VUUac  U«ntd«.— It  ia  naeea- 
Btrj  to  add  a  little  eyamde  of  potaasium  ocoaaioiiall;  to  eTcr;  c7«iiide  at  silver  platiiig 
Uq«id,  probably  becanae  the  aolntiona  alMtorb .  caibonio  aoid  from,  tba  B&aaaplMra, 
i^A  aonreito  acooe  of  the  oyamde  ol  potaasiom  into  cwbonata  of  potaatk,  and  aeti 
hf diDCfanle  add  gat  free.  A  fiutiiar  portion  of  the  potaaaiDm  eaU  may  also  b«  ^ 
oonpoaed  bf  SDme  MMMBt,  vith  formation  and  eacapa  of  ammnnia ;  the  neeaaaitT  of 
adding  a  little  freah  cyanide  ia  indic&ted  when  tlie  diuolving  pUla  begini  to  ehaaga 
from  tIb  lailliwj  poM  iriiitB  a^aannw  to  a  dull  TtUmriah  pmy  eeistr;  it  ii  beat 
addad  ia  tlM  trawng  after  plating ;  abont  half  m.  hour  befcre  atimng  the  lolntiMi. 

SIS.  If  theaohiti*Biatoo(ttcn|^  u.,if  itcantainaiftiJkieBt  water.buthuailTer 
aad  CTaaide  of  potMiiam  in  their  propo'  rdatiTe  proportioaa,  it  oondiieta  fMely, 
dspsaftanfiidlf,  aiidgi*caaTiahdep«itof  ■flnarilkylustnibnt  itiamoradifBcalt  to 
manin  Am  a  makm  Uqaid,  aapacially  in  hot  wvat^er,  beoow,  bom  the  lea  mebilitj 
atitiparticdta,itiivsr]r  apt  to  lettle  by  iroiUng  tnto  atrata  of  didferaot  d«Miti«,  iU 
Bpperpart  baauialuf  aAaiMtad  ofailTer  andfiill  of  frM  oysmde,  and  iU  loirerpaitb^ 
eMMng  KMrljMtAimted  with  that  natal,  ■tddMtUate  of  free  cyanide;  Iheoooaaqiunea 
rf  ttia  ia,  A«t  ttaa  up^  part*  of  tltadiaadrinf  plsteawaatEiapidlT,  whilit  the  appa 
parta  of  ftaoticiU  tanlvweidur  t«ty  little  depoait,  ^  one  of  ■  bad  qoality,  being  gray, 
brown,  or  yaDowidi,  aoBStiniea  of  a  lilac  has,  and  generally  in  dull  streaky  Totied 
Unea;  dlt^Mterflc  Hay  ba  mibgatBd  by  alining  theaolntian  well  eresy  night  lAw 
luttiagflaiihed  pktingi  or  it  nay  be  aatirety  prarentad  by  dilating  die  liquid  witk  wala 
to  a  pnpar  extant,  atining  it  evary  erening,  and  wvrkuig  it  ojufonnly.  All  silTCnnf 
and  other  depoailing  liqoida  exhibit  thb  tendency  to  settle  into  sbala  in  wi^in^ 
MpaeiaUy  if  wDcked  rapidly,  bnttbeaMat  dilntXHua  iitaw  it  in  the  least  dagtae. 

If  AoBDhitionis  defleiont  in  water,  and  eontsans  a  great  exosas  of  free  cyanide,  the 
bragotng  arilt  ai«  aU  greatly  aggraTatad.  In  hot  weather  it  becomes  quite  jOk- 
wanagrartliT,  and  die  Tapoura  of  ammonia  and  hydnwyamo  aoid  arising  frimt  il  an 
qmte  errvpowering.  In  tlua  csee,  the  bast  way  to  impnm  it  is  to  add  cyanide  of 
■tvsr  and  water  in  snfhdeat  qoantitiss  to  make  it  of  a  good  composition,  kaep  it  in  a 
oool  plana,  attr  it  daily,  and  woA  it  eonstantly  in  an  nni&itm  md  eaniul  maaaer. 
KevBolntians,  or  old  ooas  which  ham  bean  injured,  often  improva  by  daily  stiinB^ 
withnnifonn  «nd  judicious  working.  An  esoeaa  of  eyanideof  potamonsi*  indicated 
whan  (b»  diaaiiliiii£  ^ates  are  very  ation^y  eotad  iqion,  and  tbe  depoMt  is  at  tbe 
■ams  time  aithw  rery  ^aiing  or  of  a  bad  eolour. 

If  the  Btdnlion  is  toowsak,t*.,  if  it  eontains  too  mnoh  water,  it  cornets  Bpsriagty, 
depOBti  dowly,  and  the  depoat  ha«  ■  dead  while  appesiance.  Thie  may  be  eaa^ 
by  adding  cyanide  of  ailva  and  oyanide  of  potaiainm  to  it  in  proper  pii>> 
,  and  working  it  uaifomly  a  lew  days  with  d^y  stining. 
W— Wg,  Brriae,  m4  OOMMmUnf  SilTu->l«taA  AMMm.- 
that  hSTt  been  pUted  with  Bil*er  are  always  varied  in  a  nming  atreain  of 
Btil  eray  trace  of  the  depoaiting  liquid  ii  reoioTed  from  them ;  Ibey  ai«  than 
id  in  hot  dry  uwdaft,  moTod  abont  in  it  and  gently  tvbbed  with  it,  ni^ 
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they  «re  perfBoU7  dry.    After  irjiag  tlwy  ere,  if  necw««ry,  Troighod,  to  uoertain  hov 
much  nlTer  has  been  put  upon  tbam,  then  "  wiTatched  "  (SO),  ind  finally  flniahed  by 

Sometunra,  for  the  purpose  of  omunent,  portioni  of  their  mr&M  •»  "  oxidiied." 
This  is  done  by  tpplying  &  hot  solution  of  biohloride  of  pktuiuin  (167}  to  them,  mnd 
idlowing  it  to  ^.  The  more  pUtinnni  the  solution  contains,  ind  the  hotter  it  ii,  tho 
deeper  hlsok  does  it  produce ;  or  it  may  be  efieotdd  by  the  ^plication  of  the  «olatioii 
of  "liTei  of  Bulphur.",     To  produce  a  brownith  colour,   apply  a  wilutiQn  of  equal 

'eighto  of  nilptate  of  copper  and  sal-ammoniac  in  Tinegai ;  and  to  produce  k  "  de 
appearance,  like  frosted  silver,  deponit  a  men  trace  of  copper  opon  it  in  a  coppei 
Bolntian,  then  irell  -wash  it,  and  deposit  a  very  thin  layer  of  silver  npon  tliia.  In 
each  of  these  cases  the  parte  vrhieh  are  to  remain  bright  mutt  be  ■toiq)ed-off  with 
Tarnish. 

218.  "Btripptng"  SUtbt  &am  Copper  ULd  aopp«r  ftom  SUvM.—Oooa- 
uonally  the  depositor  fan  sent  to  him,  to  be  re-plated,  old  worn-out  artieloa  formed  of 

~  heffleld  plate,"  in  which  tM  outer  layer  of  silTeT  has  been  \ram  away,  and  exposed 
portions  of  the  copper  base  beneath  ;  tke&e  articles  generally  require  to  have  the  remain- 
ing portiouB  of  silrer  removed,  in  order  to  obtain  an  umform  aurface  to  deposit  apon. 
Ihe  removal  of  tha  silver  is  termed  "  strippiog."  To  effect  this,  add  a  little  oitrate  of 
potash  (saltpetre)  to  a  quantity  of  strong  oil  of  vitriol,  and  apply  heat,  until  it  is  *J 
dissolved  ;  then  immerse  the  articleB  in  the  hot  liquid,  and  allow  them  to  remain  unti 
all  the  silver  is  dissolved.  If  the  action  becomes  alow,  apply  moie  heat  ca  add  mon 
saltpetre,  tho  copper  will  not  be  much  acted  upon  if  the  uticlea  ate  not  allowed  ti 

«in  in  too  long.  A  number  of  such  articles  are  generally  done  together,  and  are  ailer 
wards  washed,  and  prepared  in  the  usaal  manner  for  receiving  a  deposit.  The  silver 
may  be  reeovered  from  the  liquid,  in  the  form  of  chloride  of  ailver,  by  diluting  it  with 
muoh  water,  then  adding  a  solntion  of  comiDon  salt  to  it  as  long  as  a  precipitate  is 
produced ;  the  precipitate,  when  washed  and  dried,  is  chloride  of  silver.  By  fusing 
this  with  carbonate  of  potash  the  metallic  silver  is  obtained. 

To  remove  copper  from  silver  (which  is  but  rarely  required),  boil  it  in  dilnt«  hjdro- 
ohloric  acid,  or  immerse  it  in  a  hot  solution  of  perchloride  of  iron.  This  latter  aolutioD 
may  be  mnde  by  adding  peroxide  of  iron  (crocus,  jeweller's  rouge)  to  hydrooUaric  acid 
as  long  asit  will  dissolve;  it  will  remove  either  tin,  lead,  or  copper,  &am  either  gold  or 
silver,  without  affecting  those  metals.    A  solntion  of  chloride  of  sine  has  been  used  for 

same  purpose.  Copper  may  also  be  completely  removed  from  silver  or  gold,  by 
making  it  the  anode  in  a  sulphate  of  copper  solution  until  all  the  copper  is  dissolved ; 
the  sUveTwill  remain  unaffected,  if  the  ourreat  employed  is  fteble  and  haa  not  • 
greater  intensity  than  one  or  two  pairs. 

219.  Talitiji  lit  PiiTiiy  of  Silver.— U.  Runge  adopts  the  following  method  of  testing 
the  purity  of  silver : — Ho  immerses  the  article  in  a  mixture  of  32  parts  of  water,  4 
paria  of  sulphuric  acid,  and  3  parta  of  chromate  of  potash.  If  purs  metal,  the 
immersed  part  quickly  assumes  a  purple  colour,  which  is  less  deep  and  leas  lively  ii 
proportion  to  the  amount  of  alloy  contained  in  the  silver.  No  other  metal  exhibits 
the  same  colour  with  this  liquid. 

220.  letting  the  AmoHal  ofSUvtr  and  nfFra  Cyanidi  in  aibnr  Stittieiu.—To  ascci^ 
tain  the  amount  of  silver  in  a  oyaoide  plating  solution,  add  dilute  sulphtirio  add  to  a 
known  qaantity  of  the  liquid  as  long  as  it  produces  a  precipitate ;  wash  and  dry  the 
pieoipitate,  which  ia  cyanide  of  silver,  containing  in  eveir  ISt  parts,  108  paiti  of 
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metallic  (Qtst.  To  te«t  the  Mnoant  of  jrti  cyuiids  of  potttMua,  add  a  tolatiiMi  of 
et7*talliied  nitnte  of  lilrsr  in  dutHled  water  to  %  known  quantity  of  the  plating 
liquid,  aa  longai  the  precipitate  fonned  continue*  to  be  Te-dinolved,  ind  note  how 
miieb  crjitalliied  nitrate  ii  uaed ;  every  17S  parts  expanded,  indioate  130  parti  of 
free  cyanide,  or  about  thrae  part*  of  &ee  cyanide  to  (bni  parte  of  nitrate  of  lilTer. 

221.  MMwiamcat  of  CHIdlng  SolntlMU. — Cyanide  gilding  eolntion  ii  gene- 
rally contained  in  a  glaied  iron  renel,  and  heated  either  by  a  etore  or  by  gat  jet*  be- 
nMth ;  or  it  ii  contained  in  a  itonewere  or  glan  pan  inuoened  in  boiling  water.  Oa 
Bcoonnt  of  the  genertl  in«ltini««  of  the  article*  to  ba  gilded,  the  ttiiTiTHHH;  of  the  depoait 
raquired,  and  tlie  rapidity  of  the  acdon  in  a  hot  liquid,  the  article*  only  require  to  be 
inmened  in  the  aolotion  for  a  lew  minutes ;  when  a  thicker  deposit  ia  leqoired,  in 
order  to  maintain  a  proper  condition  of  deposit,  they  ihonld  be  taken  out  Berraal  time*, 
bruihed,  and  Te-immened.  Articles  formed  of  iron  or  stMl  are  required  to  be  coated 
with  a  thin  Sim  of  copper  in  the  cyanide  coppering  liquid  before  gilding,  ^le 
■length  ef  battery  used  lor  gildbg  is  gensrallyabout  two  paira  of  Smee'*,  of  di&nnt 
■izM,  according  to  the  magnitode  of  the  article*  to  be  gilded.  The  loe*  of  water  by 
erapontion  ia  generally  made  good  by  adding  a  little  distilled  water,  after  haTing 
finiahed  gDding. 

2S2.  B^fulatian  »/  CbIoof  in  Sielra-ffiidiiif. —The  general  method  now  adopted  for 
regnlating  the  oolour  of  electro-gilding  i*  aa  followi : — After  having  prepared  the  aoln- 
tion,  woik  it  with  a  large  copper  anode  until  the  depodted  tnetal  begine  to  deteriorate 
in  ctdour ;  then  replace  &e  ojppsr  by  i  small  gold  anode.  With  the  copper  anode  can 
be  obtained  a  rich  flill  eolour,  becoming  deeper  u  the  temperatoie  of  the  liqnid  is 
higher ;  to  produce  a  paler  yellow,  use  a  small  gold  anode  with  the  liquid  at  a  tower 
temperetuie. 

228.  Kmovmt  of  <MA  aad  Ulw«>  bom  Bopoaltins  U^nld*.— Aa  both 
dItv  and  gold  solutionB  occasionally  get  out  of  woAing  condition  and  became 
quite  unfit  fbr  nit,  it  is  rary  desirable  that  the  operator  ihonld  nnderstind  the  "'"'"■■"-* 
action  'of  diSerant  'aubstanoe*  npon  them,  and  how  to  recover  the  metal.  Thoia  of 
rilver  generally  get  out  of  order,  either  from  the  addition  of  too  much  "  brightening 
liqnid ;"  from  excess  of  cyanide  of  potawinm,  together  with  the  heat  of  the  weather, 
and  injudioioni  management ;  from  uniUDeeeafiil  attempt*  to  improve  the  condition  of 
tte  liquid ;  from  tbe  aeeidental  introduction  of  impniitiei ;  or  from  the  liquid  having 
been  improperly  made.  Supposing  it  to  be  the  uiual  oyanide  liquid,  the  lilver  may  be 
ncoTcred  in  the  metallic  atate  thui: — Evaporate  the  solution  nearly  to  dryness,  reduce 
tbt  renlting  salt  to  powder,  mix  it  with  its  own  wei^  of  a  mixture  of  one  part  of 
nitrate  of  potash  and  two  parts  of  oommon  salt,  and  roast  the  whole  in  an  iron  pan 
to  iijnoB.  Fuse  the  dried  mlitnn  at  a  bright  red  heat  in  tn  earthen  cmoible,  untU 
the  diver  eoUeeti  at  the  bottom  of  the  vessel  in  a  melted  state,  than  poor  it  slowly 
into  a  large  quantity  of  water.  The  resulting  granules  of  silver  should  not  be  used  in 
making  a  new  plating  liqnid,  becaose  they  generaUy  contain  oopper  derived  from  the 
articlM  impended  in  the  plating  Bdotion  (see  151),  but  should  be  exchanged  at  aailvet 
refiner's  for  pure  aitrer, 

234,  "  The  crystallixed  double  cyanide  of  gold  and  potasdnm  fuia*  and  effitreeees 
by  heat,  and  is  resolved  into  cyanogen  gas,  ammonia,  and  oyanide  of  potaMum,  if  air 
be  preaent;  its  complete  decomposition  requires  a  strong  red  heat.  When  it  ia 
strongly  ignited,  mixed  with  an  equal  weight  of  csrboniJte  of  potasb,  a  button  of 
metallic  gold  is  obtained.    When  heated  with  snlphurio  acid,  it  gives  off  hydrocyaaio 
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Mid  g*M,  and,  ■fiar  ignitioii,  Icavei  ■  ntiztnni  of  gold  md  rali^ita  af  plM^  loduM 
nil  free  ojaaoges  gat,  fona*  indide  of  potiMBiTuii,  tnd  thrvws  dovo  die  cyaaUe  of  gold- 
Tbe  aquieatu  ntnUm  ef  ojuuds  of  gold  ind  iiiilMiiiiiiii  gildiog  Uquid,  wben  auwd 
vitlt  nlpharic,  hjdrochlone,  or  nibia  aoid,  iknrly  iepvat*  «T«iuda  of  gM ;  mnd, 
irhen  boiled  with  hj'drodilono  tdd,  it  ii  Mmplatolj  rcaohvd  into  ojinido  ot  pM 
KBd  chloride  of  potMnnm.  8imilv  aftoti  ate  pwAnoedbf  mlpfannB «ro>lne acid,  i 
~  erenb;  oxdic,  tntaric,  andaMtioMid."  | 

23f .  AfnutiM  of  Geid  mtd  BO-r  fnm  SmhauiUd  iSsfafHMi.— ^'  Ta  obtaia  the 
TeoMfning  gold   fMm    gilding  nlntiona  vhieh  have  beoott*  iiiBotii<e,  th^  ahsnU 

iraporated  to  diynen,  the  raudne  flnel;  povdvad  end  Jirtiaafnlj  mii^  witti  •■ 
eqiul  vright  of  Ktharge,  fiued  at  a  ittong  led  heat,  uid  tiie  kad  eitnetad  ftam  the 
■II07  button  of  gold  and  lead  bj-  waon  mliia  add ;  dte  gold  vill  then  nauin  ai « 
looM  yellowiih-brown  epongy  msM." 

226.  The  following  oitnetonvfrotn  thavcrte  of  B(etle<r,  J.  Pr.ClMiB.  36,  in ;    ; 
Etiner,  Bedtel,  Heaeenbo^  J.  Pr.  C3iem.,aiid  other&nignviitNa: — "I  bare  nndv- 
takOT  aeeriee  of  reaean-heaiqioii  thi»  object,  aadbaaten  to  BowiwBniBatethawaullatn  the  I 
pnblki  i  Imt,  bef)x«  proceeding  to  the  ooHBnaiiMliiw,  I  think  it  oecfMuy  to  naalim)  the 
remits  of  the  erperimenti  upon  which  are  based  the  methods  giTen  fiirthsc  on  SOt  ' 
extracting  both  the  eilTer  and  the  gold  of  old  cyanide  of  poUMiiim  liqnidt. 

22T.   "  lat.  If  we  add  bydroohloric  aeid  to  a  adlution  of  lilTer  in  oyaaide  of  fotat-   ' 
■inni,  nntil  the  liquid  exhibits  an  aoid  raactioB,  we  obtain  a  white  preeipitatB  of  chloddt   I 
of  eilver,  which,  when  nbmtttad  to  heat,  melta  into  a  rdJow  nuts.      If    this  wm 
cyanide  of  mlver,  the  apptieaCion  of  a  led  lieat  would  liBTe  left  a  regnlua  of  salTsr.   The 
addition  of  the  bydindlorie  acid  precipitates  all  the  diver  praaeat  in  the  liqaid  in.  the  I 
fotm  of  chloride  of  silTci. 

228,  "Znd.  If  we  Braporate  a  aolntion  of  ajlfer  in  cyanide  of  potswinna  to  drynew. 
and  heat  the  rendue  to  redneaa  ondl  the  maa  is  in  a  atate  of  qaitt  fusion,  and   I 
baa  sMomed  a  bnwn  eolour,  there  reaiaiDs,  when  we  wash  the  maaa  with  watac,   I 
metallic  and  pOTonssilTer.     Tbe  waih-waten,  when  filtaied,  tCill  c<xU»U)  a  little  sBtci 
n  Bolulion ;  beoauae,  if  bydiochloric  acid  is  sddad  to  them,  it  {Hoduoes  a  precipitate  of 
chloride  of  nlver.    Inevaporatingaiidcalcininge  solutioBof  goldinoyuide  ofpotas-    | 

n  the  Tcsnlt  ie  the  sama — we  (d>tain  metallic  gold.     The  waafa-watem,  acidnlated 
with  bydro^iloric  acid,  giv<p,  when  treated  with  nilphuivtted  hjixogen,  a  hront  [>••   | 
cipitat«  of  eolpliide  of  gold ',  and,  with  dw  aalt  of  tin,  a  violet  precifUata  pinple  of  1 
-asainB, — a  proof  that  these  liquids  atill  contain  a  little  gold  in  aotntion. 

229.  ■■  3rd.  If  weponrupon&iely-diTidi^dBlTer — for  iaatanM,  silw-lea^or  ailvei 
precipitatad  in  the  poron*  state  by  sine  from  a  ealutJoB  of  silver — a  «Be<ntTated  aoln- 

~  «  irf  cyanide  of  potasajnm,  at  the  ordinary  temperature,  and  shake  it  frequently,  the 
Uquid,  at  the  end  of  a  oerlain  time,  eihibita  ailrei  ii  scdotiuD,  and  by  adding  hf  dHk 
chlorie  acid  to  it,  we  produce  an  ebuBdant  pnotpitate  of  ddotide  ai  silm,  Thia  e^e* 
riment  eiplaina  why,  in  the  waeh-waten  of  the  Tanoui  eombinatioiu  of  gald  ac  ailver 
with  cyanide  of  potassiuai,  we  can  still  demonrtrate  the  pMaence  of  gold  and  of  hItc^ 
after  the  most  mmnie  separuUon. 

tM.  "4th.  When  hydiochloiic  acid  ororffinary  snl^hnricaeidisaddedta  a  aohitiDn 
of  cyanide  of  oapper  and  oyanide  of  potasiium,  until  the  liquid  ""hit"''  an  acid  reaction, 
there  reeultt  a  reddish-white  precipitate,  wbioh  is  a  oyanide  of  ooppei  in  the  anhydrous 
state.  If  the  pnopitate  be  well  washed  and  boiled  in  pcta^  If  a,  pcotoiida  of  eo^a  it 
separated  of  a  beatitiful  rrd  ooloiir ;  and  if  to  the  filtered  ilksliae.liqnU  we  add  a  sdu- 


KBTBODS  OF  KXOOTEEINO  SILTKS. 


9fi 


I  tiDn«tfgNeBoonMn4,adutf  Unepcci^titeu(ri>U)iied.  Anldtaonofoartwiutsofioda 

I   fomiihea  the  lams  naulCa,  and  yields,  villi  the  oopperaa,  tJie  nme  dirty  bhu  precipitate. 

.  Udu  redduh-vUtepTMipitate  IB  diMolred  in  pure  Dittie  acid,  mad  ■■(dnticiii  of  nitrate 
«£mtnr  added  to  it,  an  abimdant  white  preoi^tMe  ii  prodiuwd,  -wUch,  whan  wadied, 
Itifld,  and  caldned,  jieldi  nine  in  the  matallic  rtate — a  proof  Uiat  the  (Rvoipitate  ii 

'  ayMiida  of  ailTer. 

331.  "  'Hie  raddiili-white  precipitate  ii  ulnUe  in  an  exoe«  of  faydroohlorio  add, 
ia  mtiic  Mad,  and  in  aqua  repa ;  it  ii  alao  aohiUa  in  aqmoni  aamonia  and  in  a  eohition 
of  ^janida  of  potaaajnm, 

332.  "  Ml.  If  we  pom  hydioobloiio  aoid  into  a  very  pore  aohition  of  gold  in  cyanide 
llf  |lii(aaaiiiiii,  there  ia  ilowly  fbtmed  at  mdinuy  tentpentoTei,  and  immediatoly  on  the 
afpliootioD  of  heat,  a  yellow  preoipitale,  which  ia  cyanide  of  gold  ;  the  filtered  liquid 
wUeh  haa  glTea  thia  pacdpitate,  etil]  eoolaiuB  a  UtUe  gold  in  aolntion.  In  erapont- 
ing  to  drynen,  fniing,  digsolTing,  and  filtering  a-freah,  there  remaini  upon  the  filter 

SS8.  "  Wha  a  aolntiai  of  ntrst  pdwpared  toi  'ailteiing  articlea  of  bronte  or  of 

^   tav^  haa  beoi  onplayed  a  oertain  time  for  tkat  purpoie,  Uia  preoipitato  produced  in 

it  by  the  addition  irf  hydraohlorie  add,  ii  not  pure  whila,  bnt  reddi^,  in  oenaequi?nc« 

of  lie  reddiih-whita  cyanide  of  oopper  which  ia  predpitated  with  it ;  for  we  know  that 

thnan  ailnsing  liquids  whieh  hare  been  uied  for  aome  time,  contain  copper  ia  Kdution. 

Tha  Mine  tl^g  oacun  with  the  aohitianB  tot  gilding,  in  whiidt  aitialea  of  ailTer, 

eopper,  Imnze,  andbroas,  have  been  gilded  &>  a  long  time;  the  liquid  ocntaina,  afUr  a 

oettain  lime  of  eerrioe,  not  caily  gold,  bat  alao  ailrer  and  eoppv.    Tflia  caie  pT«eeste 

itself  ei^pecially  when  gilded  articles  of  silver,  coataioing  copper  or  other  alloyi  of  nlyer, 

are  in  Iha  w^tion  of  gold ;  then,  the  pncipitate  of  cyanide  of  gold  produced  by  the 

addition  of  hydmohlonc  aoid,  doc*  not  poaaeae  ita  proper  pure  yeOow  colour.    It  haa 

happenad  to  me  to  obaarre  a  precipitate  of  this  kind,  which  initaad  of  being  yellow, 

I   w«a  pMB  i  and,  in  hot,  aitielea  of  iim  have  bean  gilded  ia  a  aohition,  and  the  preci- 

pitala  contained,  beaidia  oyanide  of  gold,  Pnuaian  blue,  ao  aa  to  be  demonatrated  in 

'  ja  wminatinm,  which  ecmaiated  in  boiling  the  green  preeiptate  in  aquaregia,  filta*- 

■■§  to  aeparate  the  diity  graen  reaidue,  evaporatiDg  the  filtered  bquid  to  dryneB,  and 

'  HmoMiif  tfae  dry  salt  in  water  acidulated  with  hydroehloric  acid ;  the  addition  of 

I   tolphatB  of  iron  to  thii  new  liquid  gave  a  biown  pradpitata,  and  the  aalta  of  tin  a 

I  nddidi-bx}wn  piooipitate.    In  treating  by  aqua  regie,  the  oyanide  of  gold  waa  then 

i  dacDBnpoaad,  and  ccairertad  into  chloride  of  gold. 

'  S84.  "  Baaed  open  the  preceding  laola  we  may  found  aeracal  tnathod*  fi^ 
Taooraring  all  the  ailvar  and  gold  of  old  cyanide  of  ■polaancn  aolutioni.  The 
artnotion  of  tbeae  ^rceioua  metali  may  be  eboted  mther  by  the  wet  or  by  the  dry 
fmnaa. 

231  "  Exlraetien  of  Sih*r  6y  tht  Wei  3fttheJ.—A.iiJjie  hydrochloric  add  nntil  the 
HqridechibilBartra«glyaddrea<iti<Hi(!SO).  TtMprac^tateotehlnrideofdh'eTi^ch 
[  ia  thM  obtain  will  be,  as  we  have  already  (aid,  of  a  Madiab-wUta  eoloor,  taaanat  of 
tha  erani^  of  ca^tc  whick  ii  pret'njitatcd  with  it  when  the  adntion  has  been  used  a 
kmg  time  te  dlrering  obfeela  iiiii»i»iinp  co^er.  In  thia  ptadpitatioB  by  hyibwohlorie 
aaid  tiien  ia  bydiac^anio  arid  fas  set  five,  then£ne  the  opentiiRi  shotUd  only  be 
yaribmed  in  the  opan  air,  or  in  a  plaee  where  there  is  good  ventilataon.  If  the  pre- 
.  eipitatB  ia  vary  red  it  must  be  treated  with  hot  bydi«e1ilane  add,  winch  will  diaaoWe 
I  be  cyanide  of  oopper.    The  chloride  of  silTer  baring  been  waahed  with  water,  mutt  be 


C  k")0<^  Ic 


96  HETHaDG  OP  KBCOTEKINO  GOLD.  | 

dried,  flued  vitli  potash  in  b  Henian.  crucible,  and  then  coated  -with  borax,  in  tto 
ordiouy  mumer  for  obtaining  mataUic  ci^ver.  ! 

23S,  "  This  matfaod  U  Terj  simple  in  its  application,  and  veiy  econonucal,  ecm-  j 
lidering  that  by  the  aid  of  tho  hydrochioric  acid  all  the  ailTcr  contained  in  the  MlntiaB  | 
of  oyanide  of  potawium  ii  procipitated,  and  tliere  remaiiu  no  trace  of  it  in  the  liquid. 
But  the  large  quuitit;  of  hydrocyanic  acid  gai  which  is  disengaged,  is  a  oircnmatanM  1 
which  must  be  taken  into  seiioiu  consideration  when  operating  on  large  quutitia  of  I 
silTer  lalntion,  the  vapour  of  wliich  ie  most  deleteriont,  and  nothing  but  Ae  I 
most  perfect  Tontilation,  combined  with  arrangements  for  the  escape  of  the  poisonooi  j 
gases,  will  admit  of  the  process  being  carried  on  without  danger  to  the  woikmm ;  j 
when,  howerer,  we  have  taken  the  preoantiona  dictated  by  prudenoe,  the  metbod  in  ! 
question  may  be  oonaidered  as  pa-ftetly  practical.  The  liquid  should  be  pound  '■ 
into  very  capacious  vessels,  beoaose  the  addition  of  the  acid  ^^noea  a  large  amount  I 
of  vapour.  ' 

237.  "£rfrdc(ia»i>/iSibn-iyM<2>ryiftfA«<,— The  solation  of  cyanide  of  Bilrer  and 
potMiium  is  evaporated  to  dryness,  the  residue  fused  at  a  red  heat,  and  the  retulting 

IS,  when  cold,  is  washed  with  water.  The  remainder  is  the  silver  in  a  poniu 
metallic  condition.  There  still  remains  in  tho  wash-waters  a  little  silver,  which  may 
be  precipitated  by  the  addition  of  hydrocbloiic  acid. 

238.  "■Extraetim  of  Bold  by  Iht  Wu  Jtltthad.—A.  solution  of  gold  and  cyanide 
of  potaeaium,  which  has  long  served  for  gilding  articles  of  silver  alloyed  with  copper, 
may  still  contain,  as  we  have  already  remarked,  independently  of  the  gold,  both  ailvtr 

'  copper,  and  perhaps  iron.    In  order  to  obtain  these  metal)  we  operate  in  the  follow- 

"  The  liquid,  the  same  as  with  the  solution  of  ailver,  is  acidulated  with  hydnt- 
chloric  aeid ;  in  which  oaae  there  is  produced  a  disengagement  of  hydrocyanic  acid 
gas,  which  i«quiKS  the  same  careful  ventilation.     This  addition  of  hydrochloric  aoid 
causes  a  precipitate,  which  may,  according  to  cinsamstanoes,  consist  of  cyanide  of  gold, 
cyanide  of  copper,  and  chloride  of  stiver.    The  precipitate,  waahed  and  dried,  is  boiled 
is  aqua  r^ia,  which  dissolves  the  gold  and  copper  in  the  fbrm  ef  metallic  chloride^ 
and  leaves  the  chloride  of  silver  unaffected.    The  solution,  containing  the  gold  snd   | 
3  copper,  is  evaporated  nearly  to  dryness  in  order  to  drive  off  any  excess  of  acid,   ' 
is  then  dissolved  in  a  small  quantity  of  water,  and  the  gold  precipitated  fiom  it  by   I 
the  addition  of  protoeulphate  of  iron  in  the  state  of  a  brown  powder.    The  chloride  of  { 
silver  is  reduced  to  the  ntelallio  state  by  the  known  means.    The  liquid  &om  whi«k 
we  have  precipitated  the  cyanide  of  gold.  Ice.,  by  hydrochloric  acid,  may  yet  contain 
a  little  gold  in  solution.     I  refer  to  5lh  for  its  further  treatment 

239.  "This  method  is  distinguished  by  the  great  simplicity  of  the  operatiiHi,  and 
we  may  repeat  for  it  all  that  we  have  already  said  respecting  tho  citiactioii  of  silver 
by  the  wet  method. 

40.  "  Sxlraetion  of  Gold  by  IA«  Dry  Method. — The  solution  of  cyanide  of  potas- 
uum  which  contains  gold,  silver,  and  copper,  is  evaporated  to  dryness ;  the  reaidue 
fused  at  a  red  heat,  cooled  and  washed  (the  wash-waters  etill  contain  a  little  gold  and 
silver,  and  this  occurs  most  often  when  the  solution  of  gold  or  silver  contains  a  very 
great  excess  of  cyanide  of  potassium).  The  reaidue,  after  washing,  consists  of  gdd 
and  sQver  in  s  metallic  poroos  state,  and  carbide  of  copper  reaumng  ftom  the  decom- 
position of  cyanide  of  copper  by  Ihe  heat.  The  metallie  residue  is  treated  by  aqua 
regis,  which  forms  insoluble  chloride  of  sUver,  and  contains  the  chlorides  of  gold 
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■ad  Bo^^Mir  in  lolutioD.  Id  order  to  obtain  these  metali  in  the  metallie  itUe,  wa  matt 
pnned  in  the  n>u]ii«r  pmnoutl?  indiMted, 

S4I.  "  If  we  ciperate  acoording  to  the  method  of  FrofsuoT  ficatt^,  i.*.,  if  ve  fuse 
the  dried  reddue  -vith  it*  own  Tolame  of  lithtu-ge.  In  a  coTertd  crooibie,  the  regiUnt 
wt  obtain  in  Ibia  caie  conaiBta  of  gold,  ailver,  and  lead.  In  treating  thia  alloy  hj 
mtcii  aeid  of  apeci&o  graTit;  1-2,  and  applying  heat,  tbs  gold  remain*  in  the  farm  of  a 
hnnm  powder,  whilit  the  lead  and  the  lilver  are  disBolred  in  the  aeid.  IThia  ntlation, 
■fier  baring  be«n  dilated  with  dUtillad  water,  nuy  have  the  ailver  aepaiatad  fi-om  tbe 
bad,  by  the  addition  of  bydrochlorio  acid. 

142.  "  ThMe  method*  of  eitraoting  ^the  ailrar  and  gold  from  old  eolutioni  of 
eyanide  of  potauinm  by  the  dry  procesa  pnaent  this  advantage,  that  the  operator  ii 
not  inoofflmoded,  while  working,  by  the  diaengagemect  of  Tapoui*  of  hydrocyanic 
mad.  In  these  operations  Oie  poiaonoua  gases  are  not  developed  aa  they  are  in  tbe 
jaoenaaei  for  extracting  the  metals  by  the  wet  process. 

S4S.  "An«rthe  expenmentt  here  reported,  those  who  are  inteneted  in  the  aabject 
may  obocae  fbr  themselvea  which  of  these  methods  appear  the  moat  anitable  to  the 
oreiunstanca*  in  which  tbey  are  placed,  and  the  object  which  they  wish  to  attain. 

244.  "  MttHU  of  Rtantring  Ghid  w  aUvtr,  by  M.  .Sclby.— Cyanide  of  gold  disulved 
in  an  exceas  of  eytnide  of  potaaainm,  reiUta  all  tbe  means  which  we  hava  tried  to 
eepawle  fhem ;  and  hydrosulphoric  acid,  for  example,  does  not  produce  a  precipitate. 
By  tba  wet  way  we  oaottot  always  precipitata  the  gold  completely,  and  for  that 
i«a*oo  If.  H.  Bmttger,  Hessenbei^,  Eisner,  and  others,  propose  to  evaporate  the  liquid  to 
dryneai ;  mix  the  residue  with  itt  own  weight  of  litharge,  ftise  the  mixture  at  a  strong 
red  heat,  Vaea  dlsaolve  the  lead  from  the  alloy  by  boiling  it  a  long  time  with  dilute 
nitrie  acid,  which  learea  the  gold  in  the  form  of  a  light  sponge. 

24fi.  "  M.  Wimmer  has  more  recently  proposed  to  evaporate  the  solution  to  dry- 
naa  in  a  water  hath,  then  mix  the  residue  with  one  and  a  half  dmea  its  weight 
of  aaltpetre,  and  introduoe  the  mixture  b;  small  portions  at  a  time  into  aHesaian 
heated  to  redneaa  in  order  to  cause  explosions,  and  to  continne  this  until  the 

b«  maaa  i*  in  a  state  of  quiet  fasion. 

246.  "  The  first  of  these  two  processes  does  not  giie  room  for  any  objection,  except 
employment  of  a  great  heat,  and  ttte  nse  of  nitric  acid  ;  tbe  second  process  is,  on  the 

r,  ditagreeable,  and  very  uncertain.  We  know  that  saltpetre  never  explodes 
wiA  more  violence  than  with  cyanide  of  potaasiam ;  and,  notwithstanding  that  the 
iamKtac  at  the  prooeaa  advisea  u*  not  to  add  more  than  small  portions  of  the  mixture 
at  a  time,  the  erosions  are  so  powerful  that  they  cannot  ba  caused  withont  loss  of 

247.  "  The  following  process  ia  applicable  ou  the  imall  scale  with  a  spirit  lamp  and 
a  emeiUa  of  platinum  :— Evaporate  the  solution  to  dryness,  mix  tbe  aaline  mass  with 
it*  own  weight  of  sal-anunoniao,  and  heat  it  gently ;  ammoniscal  aalt*  decomposp,  aa 
we  have  aaid,  the  metallic  cyanides,  and  form  cyanide  of  ammonium,  which  is  itaeU 
dseonpoaed  by  the  heat  and  volatilised,  wbilat  the  acid  of  the  ammoniacal  aalt  (the 
body  which  aliSea  the  ammorua)  combines  with  the  metals  (passed  to  the  state  of 
aildta),  which  were  prcviouily  united  to  the  cyanogen.  The  sal-ammoniac  then  in 
thk  case  fbrma  chloride  of  potassium  and  ohloride  of  gold,  and  if  the  salt  contains 
feiiooyaoide  of  potassium,  chloride  of  iron  in  addition.    The  chloride  of  gold  is  easUy 

I    dsoAB^oaed ;  the  chloride  of  iron  ia  partly  decomposed,  and  leaves  oxide  of  iron  in 
I    baantiAil  crystalline  apanglM.    The  nndaoomposed  portion  of  the  obloride  of  inn, 


PRACTICAt   CHCMISTRV,— Ht.  IV. 


C^ooglc 


UCT  OF  FATBtn. 


wMj,  afiar  ttw  daaoMpomtioii  U  ftnUtad  (whiob  en^   | 
raquirea  >  loir  red  heat),  b«  wuhed  a<»;  br  watar,  l««Tiiig  the  gold  in  tlie  tarn  of  k  [ 


3M.  "  1/  ««  ftac  that  t  lltUe  of  the  gold  mbuu  ouod  with  tlie  irm  in  k  pil- 
Ternlent  itata,  ve  bbj  diMolTe  it  in  hot  «qa>  ntgia,  ud  pnaipiMtB  the  gald  bom  tha 
ramltmg  (olntion  by  adding  to  it  a  wdntim  of  pratoaoiplala  of  inn  ;  liut  thii  apfiMn 
■npeifluoui ;  and  I  am  Manred,  by  eraporalaini  of  giren  voIobm*  •£  Aa  aama  anhttic 
of  gold,  the  eTaporatlon  and  caloination  of  the  aal-aAnnuniao,  and  atkei  opeMtinMi 
tint  va  have  ooUeotad  in  •■uttoiantljaxMtmannwkU  the  gold  of  thaae  aolutjonc. 

2M.  "  Tha  aasM  prooaai  ia  ^pUoable  to  tha^Kdntion  of  ailTst,  andindapoidaatlrof 
the  aside  of  icon  (of  the  feKoojanide  of  pohjnnm)  -we  obtain  dilacide  «f  eilTet,  vhich  ' 
ia  aoluble  in  aqaoona  amMonia  | 

2S0.  Urt  of  TkUOU  vpoa  »UntoO-Jo*^*l— — The  foUowiag  it  a  ohmuK 
bgical  llat  of  nearij  lil  the  patent*  wbidi  hn«  JMea  tihi  ent  tot  mtjaat*  comeeted   , 
iriA  eleetto-depoeitioa.  I 

fTituiffsii'f  FatntL—JumB  2«th,  183S,  gilding  eoppar,  !»»,  nd  othw  mirtali.  ' 
e,  B.  Elkington. 

Slkm§UiCi  FafMi.—FsfaniW7l7tb,LB37,  gilding  KetBla,andixatiDgirilhplatmm, 
^laiatiiB  deacribad,  H.  HlWimtjwi 

EtkiMslan't  PaUM.—Beemka  4th,  1837,  giii^i>%  and  B}*sriag  ecrtaiB  iMtak, 
apparatua  daacribed,  H.  Hkingtoa-  ' 

Elkmgton  mid  Strralft  Atat.-Jnl;  Mth,  1838,  oaatii^  a^  eohmdnK  oMtaia 
Btetali,  0.  K  Blkiogton  and  0.  W.  BaiMtt 

EltiiifUm^  Paltnl.—lbaiii  SMh,  IMO,  coating  or  pJUiag  eartun  netala,  6.  S. 
Hkington  and  |H.  Blkiagttn. 

Arjtu'i  iWm(.--llai«h  aotb,  IMl,  piednotMn  ef  wwlu  \et  art  by  eleet>B-4apMi> 
tioD,  Alozonder  PaAea. 

Sarraiet  JtUmf.-SeptimiieT  Sth,  1841,  depoaitiea  of  BHtak,  O.  W.  Bairatt. 

Ibx  TalboCi  iUmC— -Deoembei  Stb,  1841,  coatiiig  and  cahnukg  mtak  »ilh  oOk 
netale,  H.  H.  Fox  Talbot. 

Zman'i  Patmi—Jtat  l)t,  IMS,  alaabo-depoaition,  with  ^paiatni,  H.  £.  TiMnn 

Half  I  Pafmf.— JuMlith,  1B42,  coating  in«tab  with  ailMr  br  -'-rtnt  ilnnBtinw 
E-Tuck. 

WMritA',  iWMt^Aaeut  lat,  1S42,  saatii«  metali  mad  aUoyi  «ith  metal,  J.  B. 
Woolrioh. 

Slurgt^t  Faunt.—Augaat  lOtb,  1842,  making  plated  articlee,  B.  F.  Stuigv. 

.His  raikil't  Jtilwt— Havamber  ,3£th,  1843,  coating  aetaU  with  olber  mrtali, 
H.  H.  Fox  Talbot. 

Uiuu  Jtoofai  AfMf.— Hay  16th,  1813,  depoatiom  of  metab,  wilii  ^tpantn,  Ifo^ 
Poole. 

Barratti  Patml.—iaae  LSth,  IMS,  gilding  and  plating  metak,  O.  W.  Banatt 

AsiD/Ufow^t  Pafmt.— Deconbar  8th,  1843,  depoeition  of  nwtil  upon  fdMd  faWci, 
J.  Sehottlnender. 

Ariw'i  P«(«/,-Pebniary  2Irt,    1944,    dapontioD    of   maW»    Md    allon,  A. 

Paritii  /-a^Mt.— October  Mth,  1B44,  ilctraaitmg  metala  and  their  allaya,  A.  F«At«. 
P^ka-t  A(m(.-Oi)tober  Otb,  IMS,  eoaltBg  metals  and  aUoya,  A.  Paikef.  \ 
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I         ZfVM  tmd  MSlKar^t  Patent.— tiuch  23ri,   1817,  depoNtjoa  of  nnUlg,  Jjjmt  mi 
j   Hill»«rd. 

S*lttdd$  JUeaf.— SeptemlieT  30lh,  I81T|  bivaaiog  and  bronzing  Bteel,  vita,  uqCi 
'  1m4  uid  tin,  Clurles  de  1*  Sslzedc. 

temortaii I   Pattnt. — March   Hth, '1849,   coatloj  meUU  sad  non-metallie 
,  FonUinemorciiu. 

RtunU  eoii  Weolruk' t  Faltnt. — March  19th,  1849,  coatiog  inn  and  other  metals    \ 
with  metola  and  alloja,  RuskII  and  Woolrich. 

Fartei't  Pafoif.— March  2Sih,  lS49,]depo9ition  of  certftin  metals  and  alloys,  A. 
Pa^es. 

£miU'j  PaUnl.-June  Tth,  1849,  dqtMiling  metals,  8.  B.  Smith. 
Sutltur'i  Fattnt. — March  23rd,  1S50,  tinning  metala,  A.  G.  fioiclcur. 
St4iUt  PafMf.— August  9th,  18S0,  coating  metals,  Joseph  Steele. 
Bidgiray'i  folati.— April  20lh,  lB62,'co»ting  glass  with  metal  by  battery  process, 
J.  Bidgwly. 

Zyaiu^ t  Palenl. — October  7th,  13fi2,  coating  sur&icea  of  iron,  M.  Lyons. 
Morriit  and  Johnson' t  J'afflit.— December  11th,  13S2,  deposition  of  hn«s  ud  alloys, 
Moiriss  and  Johnson. 

Jimaft  PdfcHf.— December  2Sth,  1SS2,  reduoing  metals  by  electricity  and  plating, 
C.  J.  £.  Jimot. 

Powtr't  iUen^.— Decembw  S9th,  W2,  lilTenng  metals  and  ^ass,  1.  Pawei. 
IfiKliHi'i  Palant.  -July  29th,  18^3,  impioTements  in  depoaiti«g  metals  and  aUoys 
of  jnetals,  W.  £.  >'e«-toii. 

JVMctcn'i  Patml.—A^ga»l  fitl>,  1SS3,  coating  OMt  iron  with  metals  and  alloys,  W. 

FtrnmTt  Ato>f_Apri}  27tb,  ISM,  electro-coaUng  with  sine,  C.  C.  Person. 

2SI.  Umt  of  FnUlsb*d  Book^i  ACd  nytw  Elaotro-dapoBlUds.— Sbaw'a 

■'ICaouaJ  of  Electro-met«llargy;"  Smee's  "£lectro-iae.ttdlurgy ;"  Napier's  "£lectro- 
metallurgy;"  'Welksr's  "Electrotype  Manipulatiimi"  Sturgeon's  "Art  of  EleotrMj^ingi" 
Spencer's  *'  lostnictioiis  lai  tho  Multiplication  of  Works  of  Art  by  Voltaic  Electricity ;" 
'>  Xaimel  Complet  de  (>alvailo[ilsslie,"  par  M.  L-de  VaUcourt,  nouvelle  Edition,  2  vols., 
S  fiancB ;  "  Traite  de  GalTaooplastie,"  par  J.  L.  2'  Edition,  revue  et  augmentee,  2  fr. 
50  e. ;  "  Manuel  de  Darure  et  D'Argenture  par  la  Metbodo  Electro-chimique  et  par 
Simple  Immenion,"  par  M.  M.  Selmi  et  Da  Valicouit,  1  Vol.,  1  A-.  7fi  c. ;  a  paper 
"  On  tbo  Cyanides  of  Gold  and  Silver,"  by  Messrs,  Glnuford  and  Napier,  in  the  Phi- 
losophical Magaxjoe,  1844;  and  the  CallovriDg  papon  by  G.  Oore:— "  InductiTS 
Tiew of Electro-depoiition,"  FharmsceuticnlJounial, Ju1y^lBS3;  " Electrical Belations 
sf  Iron  and  Copper,"  Fbarmaceutical  Joumsl,  September  18JJ3  ;  "  Deductive  Ticw  of 
Electro-depoiition,"  Phannsceutical  Journal,  April  1864  ;  "  On  i  PepulJar  Pheno- 
menon in  the  Electro-deposition  of  Antimony,"  Philosophical  Magazine,  Jsnusry  185S  ; 
also  in  Journal  de  Pharmscic  et  de  Chimie,  April  ISGfi;  and  a  series  of  srticlea 
"  Practical  Rules  and  Becipes  in  Electro-depoiition,"  Fbannaccuticsl  Journal,  April, 
May,  Julf,  Aagust,  September,  October,  November,  snd  December,  1895. 

SfiS.  To  further  assist  the  reader  in  remembering  the  terms  applied  to  the  different 
parts  of  the  electric  circuit  {see  39  and  42),  and  inunderstanding  the  action  of  electricity 
upon  liquids,  we  repeat  those  terms,  snd  append  a  diagram  of  the  anode,  cathode,  &c. 

S  it  a  wire  proceeding  from  the  silver  plate  or  positive  pole  of  a  battery ;  Z  is 
anollier  wire  from  the  zinc  plate  or  negative  pole ;   the  two  wires  are  attached  to  two 
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pieoM  of  metal  immened  in  a  dspomting  liquid.  By  the  direction  of  the  kitows,  it 
will  be  poreeivad  that  Uw  positive  electrioitj  ciroulatM  io  one  Erection  through  the 
cirenit,  and  the  n^^tiva  electricity  in  the  oppoaite  direction. 

The  immened  piccea  or  metal  are  termed  "  elsctrodca,"  meaning  waya  by  whitJiths 
electricitf  enten  and  leaves  the  liquid  j  the  piece  A  ii  called  the  "  anode,"  and  it  tliat 


by  irhicb  the  pasitive  electricity  entera  the  liquid ;  and  C  ig  the  "  cathode,"  or  that  bj 
vhieh  the  poritivo  eleetrieity  leavei  the  liquid.  In  the  ordiaaiy  depositing  Tat,  the 
soode  ii  that  piece  of  mctol  which  dissolTea  end  eappliea  the  tolution,  wbilit  the 
article  or  ftrticlei  whish  are  receiving  a.  metallic  coating  or  depont  coiutitnt«  the 
cathode.  The  liquid  is  termed  an  "  electrolyte,"  and  whilit  the  electric  ornicnt  .it 
ptaung  through,  it  is  said  to  be  undergoing  "  electroljija,"  to  be  "  electrolyied,"  <a 
suffering  "  electro-chemiciil  decompoeition."  The  elementa  of  the  liqoid  are  tnmed 
"ioni;"  thoie  of  them  which  combine  with,  or  are  Ht  &ee  at  the  "  unode,"  are  called 
"anions,"  and  thoee  which  combine  with,  or  are  Bet  free  at  the  "cathode,"  are  termed 
"  cadiions ;"  for  inataooe— lot,  in  the  electrolysie  of  a  solution  of  sulphate  of  copper 
with  copper  electrodei,  sulphuric  acid  is  viewed  at  an  anion,  because  it  is  the  element 
which  combines  with  the  anode,  and  copper  the  cathion,  because  it  is  the  dement  set 
free  at  the  cathode ;  and,  2nd,  in  the  electrolysis  of  the  ordinary  cyanide  silver-tilktinE 
liquid,  cyanogen  is  the  anion  and  silver  the  cathion. 

GEORGE  rOORE. 
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1         Intxodnotlail* — Within  tlie  last  qunrter  of  a  centuiy  tlieni  lias  not  been  a 

I   Goreiy  mars  useful,  intereiting — I  may   Bay,  moro  fancinating; — than  photography. 

I   Wlether  employed  u  an  [assistant  to  the  artist,  or  a  means  of  sending  home  from  ' 

'   off  BCenea  of  war  and  death  the  portrait  of  a  Jiieiid,  or  the  apot  whereon,  porhapi,  he 

.   died  or  conquered,  what  can  equal  ita  truthfulnesa  ?  what  esa  surpass  its  beauty  i 

By  tlia  aid  of  tha  sunbeam  the  physician  may  now  delineate  the  gradual  changes 

produced  by  disease,  with  a  faithfulness  hitherto  unknown  ;  the  ar(^hitect  cau  obtain 

most  elaborate  details  of  a  building  in  a  few  seconds.     The  art  has  hocn  made  si:' 

ient  to  the  puiposesof  the  artist,  the  naturalist,  and  the  meehaaic,  and  even  to  t 

■ntiquarj,  who, 

"  BvaAiag  o'fir  Hirie  mo»y  tomb 
Viart  Talonr  sleeps," 
may  be  enabled  to  preserre  a  lasting  memorial  by  this  art.  Viewed  in  these  ligl 
Fhotogiaphy  may  justly  he  oonaidered  the  most  important  application  of  chcmi 
philosophy  to  dcrelop  the  powers  of  nature  which  modem  science  has  discover 
Pcemisiag  that  the  science  ia  at  present  in  its  infancy,  I  shill  endeavour  to  make  the 
pretent  manual  is  plain,  as  practical,  and  as  comprehonsiTe  as  poaaible,  saying  nothing, 
which  night  require  to  be  aAerwards  unsaid,  sor  leaving  anything  unsaid  which  may 
■  !  necCTMry  to  elucidate  the  subject,  so  far  as  our  present  knowledge  eitends. 

WedewooA'B  DlBettverjr,— The  property  poaaeseed  by  tho  salts  of  silver,  when 
decomposed  by  the  action  of  light,  wai  well  known  to  the  earlier  ohemiats  ;  and 
~[.  ChvlM,  a  well-known  French  phyaician,  exhibited  in  his  lectures  at  the  Louvre  a 
apei  capable  of  taking  ailhauette  figures  by  the  action  of  wilar  light,  but  he  has  left 
10  icconnt  of  hia  process,     Hr.  Wedgwood,  therefore,  was  undoubtedly  the  flrat  person 
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ThorewitiMMftinnivMto  u«a(ka  tiukbeainalbr  photogTRptric  printiitf.  T«a«yMr 
laoa  iM  fntWM  •  pifei  tft  Ae  Jonraal  of  tbs  Eo^al  Inatitution,  whicb  ka  Saanfka 
■a  "  B«  aeBoinit  of  a  malhiail  of  soprinf  paintings  upon  glMfl,  M)4  of  H«king  pnllci 
bj  the  Rgency  of  ligbt  opsD  liMnMe  of  vilver,  with  obniTVtfoM  bj  H.  DsTy,"— ■  |(n- 
tlemaB  iftenruda  brtlar  ta»<ni  M  Sir  HumphrT  Dktj.  froM  tliii  paper,  ibu  iiwhif 
*r«  «re  aapimMfl  ifith  h*  irMA  the  dinovarf  at  tlMe  prwwM  prenat  tlmirinu, 
tha  follcrwing  extract!  m  trf>«n  :— 

"  White  p&per,  or  vMta  lmb«r,  noiitened  iritli  •  miatkm  at  Htr&ts  of  iSwr. 
itai«rffMt  Ha  eki«g»  iriMn  bsyt  in  tha  dark  ;  but  nn  beiof  npond  lathe  Aay-Kgkl  it 
speedilf  ahiWgBi  colonr,  atrf  ftflar  psMing  ihroa^  diffn-mt  tbtittot  frtij  mm)  Wown, 
becoBM  mX  laitgtb  nsirl;  blask.  Tha  riteratirms  of  eo)o>r  tai(«  ftws  Bora  i>n*iy"iii 
pnpDTIliM  » ifw  light  is  MWa  intease.  In  (he  dinet  bepm  of  Ae  •■«,  t««  m  thtee 
miM>c»  an  iiMIMmM  ■«  ffaitfaM  the  full  cffi-ot ;  i«  the  itede,  Mtenl  hoan  «f*  n- 
9«ircd;  Bttd  t>^  ClWWWrhluil  Arm^  diffident  ndoured  glMMt  wt  irith  dilMut 
degrees  of  iatu—W/.  TW  M  la  fiM*4  that  red  raja,  er  lb«  cnrntaM  fnibnmB  pM*»d 
through  rei  flMir  b«n  TWf  HU1#  ellMrl  uprm  h.  TdIo«-  md  gnea  an  mora  efictiw, 
but  violet  or  blue  produeo  the  most  powtrfij  and  decided  effect." 

"  When  the  shadow  of  any  figure  k  thrown  upon  the  prepared  surface,  the  part 
concealed  by  it  remains  while,  aad  the  other  parts  ipeadily  become  dark.  For  copyiog 
paintings  on  glaag,  the  aolution  should  ba  applied  on  leather ;  and  ia  thii  c&se  it  h 
more  readily  acted  on  thnn  when  paper  U  uaad.  After  the  colaur  has  been  once  fixed 
on  the  leather  or  paper,  it  cannot  bo  remOTsd  by  the  application  of  water,  or  water  and 
toap,  and  it  ii  in  a  high  degree  permanent  the  copy  of  a  painting  or  tbs  profile, 
immediately  aJler  being  taken,  must  be  kept  in  an  obscure  place  ;  it  may,  indeed,  be 
examined  in  the  shade,  but  in  this  caae  the  exposure  abould  be  only  for  a  few  minutn  ; 
by  the  light  of  candles  or  lamps,  as  commonly  en- ployed,  it  is  Dot  eenaibly  affected. 
No  atlempta  that  have  been  made  to  preycot  the  uncoloured  parts  of  the  copy  or  profile 
from  being  acted  upon  by  light,  have  as  yet  been  succeagfiil.  They  have  been  covend 
by  a  thia  coating  of  fine  varnish,  but  this  has  not  destroyed  their  suBceptibiliiy  of 
becoming  coloured ;  and  even  after  repeated  washingi,  sufficient  of  the  active  part  of 
the  saline  matter  will  adhere  to  the  white  parts  of  the  leather  or  paper  to  caiMe 
them  to  become  dark  when  eiposcd  to  the  rayi  of  the  ann.  Beaides  the  applications  of 
this  method  of  copying  that  have  just  been  mentioned,  there  are  many  others;  ajid  it 
will  be  useful  for  making  delineations  of  all  such  objects  as  ore  possessed  of  a  texture 
portly  opaque  and  partly  transparent.  Tks  woody  fibres  of  leaves,  and  the  wing«  of 
insects,  may  be  pretty  accurately  repreaentcd  by  means  of  it ;  and  in  this  cue  it  it 
only  necessary  to  cause  the  direct  solar  light  to  pass  through  them,  and  to  reeeive  &e 
shadows  upon  leather. 

"  The  images  formed  by  means  of  a  camera  obeanra  have  been  found  tn  ba  too 
faint  to  produce,  in  any  moderate  time,  an  effect  upon  the  nitrate  of  silver.  To 
copy  these  images  was  the  first  objeot  of  Hr.  Wedgwood  in  his  reseaicbcs  on  the 
subject;  and  tm  this  purpose  ha  first  used  nitrate  of  silver,  which  was  neotiotied 
to  him  by  a  friend  as  a  substance  very  sensible  to  tha  infiuenoe  of  light ;  but  all  his 
numerous  eiperiments  as  to  their  primary  end  prored  uBsuceesrfiil.  In  fidlowing 
these  processes,  I  have  found  that  the  imagee  of  small  ofcjecta,  produced  by  means  of 
the  solar  microsoopa,  may  be  copied  without  difficulty  on  prepared  paper.  This  will 
probably  be  a  useful  application  of  the  method  ;  that  it  may  be  employed  soecesafuUy, 
however,  it  is  neoessary  that  the  paper  be  placed  at  hut  a  small  distance  from  the  lens." 
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Bere  w*  b«n  tbe  Snt  indicMiait  of  thi»  grmit  ^Moreiy.  niilimniiniillj,  aboat  the 
jean  1810-11,  Secbeck  madexnne  mteieitiiig  dueorerie*  u  to  the  production  of 
Mtlmr  OD  ohknide  of  silver  bj  solar  radiatioiu,  the  Tiolvt  layi  reoderiiig  it  braim, 
the  blue  prodneing  a  aHde  of  bine,  the  yellow  preeerTing  it  white,  and  At  red  oon- 
■taotly  giving  a  led  shada  to  tbat  salt. 

■Mm4's  Maearaiy. — In  the  year  1812,  H.  Berard  Iroaght  the  result  of  tc 

Tltuable  reasarches  before  a  oonmision  conpoud  of  M3t.  BerthoUet,  Cbaptal,  and 

Biot,  who  atat*  in  tiMii  report  that  M.  Berard  had  discoTered  that  th«  chemical  inl 

«ity  waa  greatest  at  the  nolet  end  of  the  speetrnni,  and  that  it  extended,  as  Bitter  and 

WoUaalon  had  preTiously  observed,  a  little  beyond  that  extremity.    When  he  left 

,  ■  cnbatasocB  expoaed  (or  «  cettain  time  to  th«  actiaa  of  each  ray,  be  observed  senuble 

I   eAaola,  tboofh  with  an  intensity  continually  dacseaiin^  in  the  indigo  and  blue  raya. 

I    Hence  tbey  ooitsidered  it  as  extremely  probable,   that  if  he  bad  been  able  to  enkploy 

'   agents  still  more  eensible,  he  would  have  observed  analc^ous  eflbcta.    To  show  deaiiy 

the  great  disproportion  wbtoh  eiiata  in  this  ret^iect  between  tbe  energies  of  different 

'   c«k>aiedniys,  H.  Bei«idoonceBtrated,by  meant  otalani,  alltbat  part  of  a  speotnun 

wlluA  extends  from  the  green  to  the  extreme  violet ;  ho  also  oonoenaated,  by  means  of 

,   aaoAerlena,  all  that  portion  which  estenda  from  the  green  to  the  extiemitf  of  the  red. 

-   This  last  pencil  formed  a  white  so  briUiaat  that  the  eye*  were  acarcely  able  to  endnn 

it;  yet  die  mnriale  of  silver  remained  expoaed  more  thau  two  honra  to  this  brilliant 

;   peJM  of  light  without  undergoing  any  ssnuble  alteration.      On  tba  other  hand,  whan 

'   expoaed  to  the  other  isys,  which  were  much  less  bright  and  lesa  hot,  it  waa  blackened 

:   in  Ua  than  aix  minute*. 

After  Bome  tnrtlieT  rema^  on  the  importance  of  M.  Berard'e  experimeats,  they 

I   proceed  as  follows  :-'"If  we  coneideriolai'ligbt  as  eompoood  of  tfarm  dietinct  snbstaneee, 

I   one  of  which  oeeasiona  K/Al,  another  htal,  and  the  third  thimiaU  eemiitutiaiiM,  it  will 

I   IbUow  that  each  of  these  rabstanoBe  i«  separable  by  t^  prism  into  an  ioflni^  of  difierent 

!   modiOealionslikebgbt  iteelf  i  since  we  ind  by  experiment,  that  each  of  these  proper- 

ttea  ia  ipreail,  though  unequally,  over  a  oertain  erteat  of  tlie  apeotrnm ;  and  we  n 

suppose,  on  that  bypoUieus,  that  there  exi«t  iArtt  tpteirwiu  one  above  the  other ; 

namdj.  acalorilc,  >  coloriflc,  and  a  chemical  spcctnim.     We  must  likewiee  admit' 

cadi  of  the  eubetaneee  which  compose  the  three  ■peotrBoa,  and  even  each  moleonl 

tnwqnal  refrangibility  which  ocnalitotee  these  sabstsaciea,  ie  eadcwed,  like  the  vutU- 

cnlea  of  visible  light,  with  the  propeity  of  being  polariiad  by  reflection,  and  of  eosapnig 

bum.  refleetioti  in  tiie  same  positions  as  the  lumiooDs  iwlecalaa." 

From  that  time  nomerou*  eipervawnta  were  eoadaoted  by  several  eminent  le- 
tearabera,  including  the  diaoovery  of  the  mon  celebrated  MM.  Nityoe  and  Dagaeoe. 
9«gven*  Mid  Xlvpoe'a  IHsaow*XT. — To  the  inventive  genina  of  theae  gentle- 
men we  are  indebted  for  the  first  practioU  applicatica  c^  thia  great  diaoovery ;  hut,  like 
'  moat  great  conceptions  of  the  hnman  mind,  this  art,  as  we  have  eecn,  advanced  by  alow 
stepes  eitd  wu  indicated  from  time  to  time  by  the  isoUled  &ata  [we  have  briefly 
aHodedto. 

The  reeearobea  itf  M.  Kiepee  were  commenoed  in  1814,  bat  it  waa  not  till  1826  that 

he  VM  made  aware, by  the  in diioretion  of  an cpti«ita  employed  by  botli,  that  H.Dagnerre 

WIS  panning  the  same  course  of  eiperimenta.    A  corraapandane«  between  the  two 

philoaaphece  was  the  result,  and  henceforth  tbeir  researches  were  purenad  in  common ; 

I   and  Mme  yeara  Imtar  resnlted  in  the  discovery  of  this  branch  of  the  ert  sinee  known 

I   as  the  Dagoeirectype.     In  1838,  H,  Niepce  died,  baring  oranmanicated  all  his  dit- 
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,  coreries  to  M.  Dignetre,  Mid,  in  1839,  that  gontJemao,  with  %  mod  laad>ble  kbnegm-  ; 

[  tion  of  self,  Goniinuiiicated  his  ducoTeriei  to  the  public  | 

!  Fwt  Talbot'fl  IMaooT«TT.— About  the  atrat  time  Hr.  Poi  Talbot,  stimulitod,  | 

no  doubt,  bjr  tba  patriotic  sxuDple  or  M.  Dagucrre,  published  the  calotype  pioceas,  thna  | 

'  giving  birth  to  a  new  bnmch  of  tho  itzt. 

I  That  gontlemnn,  it  appeara,  had  been  carrying  on  bia  eiperiments  for  five  yean  I 

'  previouily,  in  perfetit  iginorance  of  what  Dagueire  aad  others  were  doing,  and  had 

I  aimed  at  a  method  by  which  the  acnsitiTeneaa  of  the  aalta  of  eilrer  waa  increased  to  a  r 

'  maivellouB  degree.    I  cannot  do  better  than  give  an  extract  from  hia  own  commumca-  | 

After  aaying  how  marrelloua  it  leemi  that,  in  a  few  minutes,  a  picture  ia  produced, 
displaying  the  thousand  florefa  of  an  Agrottia,  with  all  ita  capillary  branchleta,  and  bo    | 
foiirately  delineated,  that  not  one  is  without  ita  litUe  biralve  calyx,  requiring  to  be    i 
'xamined  through  a  lena,  he  proceeds  : — 

"  And,  again,  to  giTO  some  more  deflnile  idea  of  the  rapidity  of  the  procosa,  I  will    ! 
atato  that,  after  variona  trials,  the  nearest  raluation  which  I  could  malce  of  tha  time    I 
oeceKary  for  obtaining  the  picture  of  an  object,  hq  as  to  have  pretty  distinct  outlinaa 
when  I  employed  the  full  sunshine,  was  half  a  second."     He  was  then  speaking  of  the 
paper  uaed  in  the  soUi  microacope. 

Hr.  Fox  Talbot  also  pablistied  sn  account  of  hii  first  pAoCogmk  expeiimenta  (for 
thia  term  waa  &nt  introduced  by  that  geDtleman),  and  I  ahall  again  mahe  use  of  ertrada 
&om  it,  as  they  will  better  conTey  an  idea  of  his  diacoTeriaa  and  their  importanoa  than 
any  words  of  mine  :— 

"  In  order  to  make  what  may  be  callod  ordinary  photogenic  paper,"  he  aaya,  "  I  | 
select  paper  of  a  good  firm  quality  and  smooth  surface.  I  do  not  know  that  anything  j 
rs  better  than  aupeifioe  writing-paper.  I  dip  it  into  a  weak  solution  of  common  I 
salt,  and  wipe  it  dry,  by  which  the  aalt  is  uniformly  diatributed  throughout  its  sab-  j 
stance.  I  then  epiead  a  solution  of  nitrate  of  ailver  <hi  one  surfaoe  only,  and  dry  it  at 
the  fire.  The  solution  should  not  be  saturated,  but  six  or  eight  times  diluted  with  { 
water.     When  dry,  the  paper  ia  fit  fbr  tise. 

"  I  hare  found,  by  experiment,  that  there  ia  a  certain  proportion  between  the 
quantity  of  salt  and  that  of  the  aolntioD  of  silver  which  answers  best,  and  give*  the 
maximum  efieot.    If  the  strength  of  the  salt  ia  augmented  beyond  this  point,  the  eSect   j 
diminilliea,  and,  in  certain  cases,  becomes  exceedingly  small.  | 

"  This  paper,  if  properly  made,  is  useful  for  all  photogenic  purposes.     For  example, 
nothing  can  be  more  perfect  than  the  images  it  gives  of  leavua  and  flowera,  especially 
with  a  aummer  Eun,-~the  light,  passing  through  the  leaves,  delineates  every  ramifies-    I 
tion  of  thmr  nerves.  i 

"  Now,  suppoae  we  take  a  sheet  of  paper  thus  prepared,  and  waah  it  with  • 
mturaitd  solution  of  salt,  and  then  dry  it.  We  shall  find  (espscislly  if  the  paper  i 
is  kept  some  weeks  before  the  trial  is  made)  that  ita  sensibility  is  greatly  diminished,  i 
and,  in  some  cases,  seems  quite  extinct.  But  if  it  is  again  washed  with  a  liberal  quan-  ' 
tity  of  the  aolution  of  silver,  it  beoomea  again  aenaible  to  the  light,  and  even  mora  so  i 
than  it  waa  at  flrsL  In  this  way,  by  alternately  washing  the  p^er  with  salt  and  ailver, 
and  drying  it  b^'wecn  timea,  I  have  succeeded  in  increasing  its  aenaibility  to  the  degree  ' 
Lt  is  requisite'or  receiving  the  images  of  the  camersobsoura.  | 

"  In  conducting  this  operation,  it  will  be  found  that  the  result*  are  sometimes  more    I 
'  aa  satiifsotory,  in  consequence  of  small  and  accidental  vsiiationi  in  the 
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'   pn>pOTtioiia  employed.     It  happeni  Bometimea  that  tlis  chloride  of  diver  u  dtipoaed  to 

darken  of  itself  vithout  any  exposim  to  light ;  thig  dioirs  that  the  attempt  to  give  il 

,   leiuibility  hai  been  carried  too  far.     The  object  it  to  appnach,  aa  near  aa  pouibU,  b 

thia  conditioii,  vithout  Teaching  it,  »□  that  the  substance  ma;  be  in  ■  state  readj  t( 

yield  to  the  aliglitest  eitraneous  force,  aach  as  tlie  feeble  impact  of  the  riolet  rays 

I   vhen  much  attenuated.     H&ving,  tberefore,  prepared  a  nombsr  of  aheeti  of  paper 

I   vitlt  obemical  proporUona  alightly  different  from  one  another,  let  a  piece  be  cut  & 

I   e«^,  and,  having  been  duly  marked  or  numbered,  let  them  be  placed,  aide  by  aide,  in  a 

i    Tcry   weak  diffiued  light  for  a  quarter  of  an  Lour,     Then,  if  pny  one  of  them,  tl 

I   fiequently  happens,  exhibits  a  marked  advantage  over  its  ooicpetitoTS,  I  select  the 

paper  irhicb  bears  the  coiresponding  number  to  be  placed  in  the  camera  obecnra." 

1  CHEMISTEY  OF  PHOTOGEAPHT. 


uukl.— The   wonderful  diacoreriea  amiauiiced  bj  U.  Daguure 

4nd  Ifiepca,  and  Mr.  Fox  Talbot,  produced  ■  hott  of  followen,  who  have  brought  then 

I   to  th«  bighest  perfection.    M.  Claudet,  one  of  the  eariiert,  discovered  a  mode  of  taking 

I   objecti  by  subjecting  the  i^te  to  vapour  of  cUoride  of  iodine.     Heaaca.  Fiiaan, 

Caudin,  and  Leon  Foucaiilt,  by  the  aid  of  diTera  prepara^na  of  bromine,  obtained 

utpieaaions  with  great  rapidity ;  and,  in  ISiO,  H.  Fizean  auoceeded  in  fliing  tbe 

I   iBUge  by  m«atu  of  chloiido  of  gold. 

I  HaTing  thua  introduced  the  subject  in  the  words  of  the  reBpecti*e  aulhon,  and 
I  giTen  a  briaf  biatory  of  anbaequent  diaiioTeries,  I  shall  now,  prefioua  to  goiim  into  the 
I  Buaipolating  bnuohes  of  the  science,  devote  some  little  space  to  the  chemical  agenia 
1  which  w«  ahall  use,  and  recommend  the  reader  to  make  himself  aa  much  acquainted 
with  their  nature  and  pbotographic  pnipertiee  aa  posaible ;  for  I  ean  «Miiie  him  that  if 
!   he  doea  not  da  so,  the  time  spent  on  the  study  of  Qa  science  wiU  be  almost  thrown 

I         The  first  of  the  photogntphio  ohemicaU  which  will  come  under  our  notice,  takiag 

!   them  a^ihabetically,  will  be— 

Aatie  Aad.~Th.e  atrongoat  aoetia  acid,  named  '.'  Qlacial,"  and  sontetimea  " coo- 

'  centiBted  aeetie  acid,"  from  its  property  of  becoming  solid  at  low  temperBtnres,  containa 
only  about  one-aiztieth  of  its  bulk  of  water,  The  crretala  mAt,  at  about  50*,  into  a 
pnngmt  limpid  liquid,  with  a  smell  resembling  strong  vinegar,  of  which,  in  fact,  it  is 
the  baae ;  the  distilled  vinegar  of  ibo  shop*  being  acetic  acid  diluted  with  from  C  to  7 
parts  of  water.  It  is  often  contaminated  with  a  trace  of  aulphuric  acid,  which  may  be 
delected  by  the  addition  of  a  little  ohlozido  of  barium,  when,  if  any  sulphnrio  acid  be 
preaent,  we  obtain  a  white  precipitate. 

Acetic  acid  is  of  the  greatest  use  in  all  the  photographic  proceeacs  which  nqmre 
derelopment,  as  it  governs  or  checks  the  action  of  pyrogallic  and  galiio  acida,  and  the 
sulphate  of  iron  on  the  aalta  of  silver  undergoing  decompoaition ;  it  preserves  the  whites 
or  pans  of  the  picture  not  acted  on  by  light ;  it  also  keeps  the  picture  clean  by  prevent- 
ing any  decomposition,  except  that  caused  by  the  light.  I  may  add,  that  tartario  and 
brmic  acids  are  sometime!  used  for  the  same  purpose,  but  I  am  inclined  to  give  the 
preference  to  the  acetic  acid. 

Acetio  acid  is  also  the  beat  acid  for  correcting  the  alkalinity  of  the  nitmte  of  lilTei 
bath,  which  will  bo  explained  at  length  w  ve  proceed. 
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I         .^ZhiawH,  oi  vhito  of  egg,  U  Tsry  mDoh  uad  in  pnpuing  tLa  (oibae  of  ptftt   , 
'    for  pwitiTe  printing.   It  ii  tboron^lj  htttta  np  with  waUr  md  olt,  t^  >c1aAK  << 
the  nitnits  of  lilver  pirtlj  ooagulates  tha  nlbtlmeD,  and  Id  tum  k  MATMted  iats 
<diloride  of  »diuni  b;  an  eioew  of  nitrate  of  silTsr — a  Mnbination  eztzaMly.faiuM-   | 
■Ue  to  the  production  of  a  picture  by  the  action  of  light.    Albnnen,  containing  hmU   ' 
quantitiei  of  lulphur  and  phosphorua,  gradoillT  diuokiun  the  loljilicai  of  nibsta  ef 
ailTcr  mcd  for  exciting  oi  making  leiuitiTe.     Thii  diaoolountiat  may  ha  eMiIj  !••   < 
moved  by  aciaping  loaie  pipe-clay  into  the  lolution,  ttiixing  it  up,  and  allawiag  it  ta 
remain  for  a.  day  or  two,  and  then  filtering  carefully.     Altmman  cannot  be  naad  wilk 
ammonia  iiitrata  of  ulTer,  as  the  alkaline  action  of  the  ammonia  would  |iirn«^    < 
coagulation  in  the  Blbumen,  and  cause  its  oeparalion  from  the  paper. 
I  Aleohol. — Alcohol  must  not  bs  confounded  with  "  ipirita  of  vine,"  ai  the  latla 

I    contains  a  comiderable  quantity  of  water,  which  wovld  prove  almost  fatal  to  the  c«l- 
'    lodion  procen,  causing  a  precipitate  of  the  cotton  and  a  loparutian  firom  the  ether  ^  a   . 
I    proof  of  thi«  nay  be  seen  at  once  n  a  collodion  picture  that  haa  been  taken  with  a  ** 
ooUodion  containing  Dinoh  water  in  the  aleolud.     Upon  drying  it,  and  viewiB^  it  by   1 
traMmiCted  light,  you  will  at  once  perceive  that  it  bas  a  grata  lometfaing  rimSar  la 
Jhu  miMli'K,  to  that  it  la  of  tbe  greateit  ootueqaance  to  obtais  Iju  aleobol  sa  trmt  ftoM  ' 
water  ta  pouible.     To  do  so  it  will  be  best  to  mix  quick  lime,  powdered,  and  ahchal 
together  in  equal  wci^ts,  by  distilling  both  together ;  the  alcohol  will  ooam  ofat 
I    pure,  leaving  the  water  with  the  lime,  fbr  vhioh  it  ha*  a  great  affinity. 
I  Ammonia  is,  or  ought  to  be,  only  used  pbotogropbioally  for  the  pnrpMe  of  makiag 

ammonia  nitrate  of  silver ;  for  which  process  see  Silrtr.     It  shoald  be  hcpt  in  a  stc^-  ' 
I    persd  bottle,  ai  it  rapidli/  absorbs  cnrbanic  osid  from  tbe  air,  which  oonTWta  it  iata 
eatbonate  of  anunonia. 

Bieldaridt  tf  Mirany,  or  corrosivs  aablimate,  ia  a  highly  poiaoDona  aalt,  vny 
sparingly  solaUa  in  water,  unlasa  free  hrdroofalorio  add  be  prvent  It  ia  n«ed  for  the 
pnrpose  of  improving  glaai  pictures — of  which  more  anon — sad  for  removug  tbeyrilo*- 
nese  sotnetinjcs  caused  in  the  tights  of  a  print,  when  the  gold  colouring  bath  ia  maad. 

Bramint. — This  is  a  deep  reddiih-brown  liquid,  foraing  strongly  at  oanmal 
temperatures,  and  highly  suffocating.  ItexistsinBoa-wBteroainbiaed  withmagneaiam, 
and  ii  eloaely  analogous  to  chlorino  aad  iodine,  having  atninger  afflnitiee  thaa  the 
laCtsrand  weaker  than  the  forsMir;  that  ia  to  say,  bromine  would  displace  iadaw,  sad 
chlorine  woidd  di^ilaoe  bromine.  It  is  sparingly  scdubla  in  water,  s^nbls  ia  alcnhel, 
more  to  in  ether. 

Snmiii  of  JPatmhim  is  a  mixture  ni  brcains  and  oanatie  potaiii,  haatad  t«  lal-  i 
neat  to  drive  off  the  orygen  from  the  bromati  of  potaah,  the  latter  becomiDg  Taaiaiili  ' 
of  potaaaiiun  on  the  loas  of  its  oiygan.  It  ia  used  for  the  formstinn  of  bromida  of 
ailfcr  (see  Silrtr). 

(Mtrim  is  a  greenish-yclknr  gaa,  of  a  pungent  aad  su&cating  odonr.  Am  h»i 
been  remarieed,  closely  analogoui  to  tbe  other  two  of  the  group,  bromine  and  iodiM, 
the  gaa  haa  a  detuiity  of  two  and  a  half  tinea  heavier  than  air.  It  ia  fbaad  ab^ 
dantly  in  nature  in  combination  with  aodinm,  in  solution  in  aea-watar  and  radt^a^ ; 
and  is  very  useful  in  the  aria  for  ita  bleaching  propertiaa.  It  haa  lacb  a  abof 
affinity  for  hydrogen  Aat  it  absoiha  it  greedily,  thna  breahisg  up  the  atrootum  of  de 
organic  substance,  the  latter  being  bleached  by  destroying  ila  colour.  It  cea  be  alwaji 
dtsoovered,  eitbw  free  or  in  ctanbination,  by  a  solnlion  of  nitrate  of  ailvar,  with  which 
it  forms  a  white  precipitate  (obloiida  of  silver). 


CSBUICALB.  107 


Chlariih  ef  Sadivm,  or  common  table  salt,  u  TCiy  lueral  to  tho  photognrpIteT, 
AS  it  bears  the  sams  relation  to  tliB  poiitive  printing  tliat  iodides  md  bramideB  do  ti 
the  negattTn.  Its  lourcoB  are  inexhatutibla,  being  found  in  lirge  gnnetities  in  the 
ocean  as  a  solution,  in  tile  earth  as  a  solid.  It  is  a  combination  of  chlorine  and 
sodium.  It  fuses  irithout  decompoaitioa  at  a  dull  red  heat ;  bat  if  the  heat  be  pnihed 
too  far  it  anblimes,  and  the  melted  salt  on  cooling  becomes  a  bard  white  concrete  man. 
It  la  apariiiglf  soluble  in  weak  alcohol,  but  nesrtf  insoluble  in  absolute  alcohol ;  it  is 
aolnhle  in  three  timei  its  velght  of  water,  and  crystallizes  in  cubes  vhich  are  anhy- 
drous (cilllout  \rater}.  As  chloride  of  sodium  is  often  contaminated  with  chlorides  nf 
magnesium  and  calcium,  also  sulphate  of  soda,  it  is  best  if  you  can  obtain  it  pure. 
Tou  rouat  do  so  by  neutralizing  hydrochloric  acid  (spirits  of  salt)  by  carbonate  of 
•odo.  As  has  been  already  noticed,  it  is  a  very  important  salt  in  photography,  being 
naed  most  extensively  in  the  preparation  of  positiTC-paper. 

Chlaridi  of  Ammonia,  or  muriate  of  ammoma,  is  a  soluble  salt  formed  by  the  cc 
Innation  of  chlorine  and  ammonia.  It  contains  more  chlorine  than  an  equal  weight  of 
cJllaride  of  sodium,  and  may  be  used  instead  of  that  salt  in  the  preparation  of  positiTe 
printing  paper. 

Chloridt  of  Siker,  formed  by  a  combioatioQ  of  chlorine  with  a  solution  of  nitrate  of 
snTCT  (see  Siher). 

Chloridt  of  Gold. — Take  tirco  parts  nitro-moriatic  acid,  pnt  it  into  a  cnp,  and  drop 
a  piece  of  pure  gold  into  it  onu-third  its  weight ;  let  it  eraporale  nnlH  chlorine 
Tapour  is  disengaged,  then  let  it  crystallize.  An  impurity  Bomelimu  found  in  the 
iodide  of  potassium  (wUoh  sec]. 

Chbridt  a/ Fblauiiim.—Wheii  theiB  ia  much  carbonate  of  potash  in  the  iodide,  it 
may  tw  recognised  by  the  crystals  being  very  email  and  deliquescent  (becoming  moist 
vhen  exposed  to  the  air).  The  carbonate  of  potash  is  atrongly  alkaline  to  test-paper, 
and  not  very  soluble  in  alcohol ;  indeed  it  is  a  qnescion  if  it  ia  at  all  eolnble  in  abaolnte 
alcohol,  but  it  is  Bolable  in  aome  degree  in  the  weaker  alcohols,  to  which  it  comnw 
eates  an  alkaline  reaction. 

The  next  impurity  which  cornea  under  our  notice  is  the  sulphate  of  potash,  This  salt 
i»  decidedly  not  soluble  in  absolute  alcohol,  and  the  iodide  of  potassium  may  be  fre*d 
from  it  by  being  disaoWed  in  very  strong  alcohol.  The  pretence  of  the  sulphate  of  pot 
ntaj  be  detected  thus  : — Hake  a  solution  of  chloride  of  barium,  and  add  a  Little  to  a  aolu- 
tion  of  iodide  of  potassium  ;  a  alight  milkinesa  need  not  be  noticed,  but  if  ■  deeid«d 
Tlnte  precipitate  fall  down,  then  you  must  either  reject  the  iodide  of  potaadnm 
(ti«aol*e  it  in  the  stronge«t  alcoho),  when  the  sulphate  being  insoluble  wHl  rta 
tuidisaolTed. 

We  have  now  to  consider  Ibe  chloride  of  potaNium,  ThopreMnc«  of  tbi«««U»not 
■o  easily  aseertained^aa  cither  of  the  others ;  indeed  it  ia  rather  difficult,  and  to  diaooTer 
an  alkaline  chloride  in  tho  iodide  of  potassium  you  muit  proceed  thm  : — Hake  a  solution 
of  tfao  iodide  sospected,  and  make  a  solution  of  nitrate  of  silver  of  the  aune  strength, 
say  twenty  grains  of  each  to  one  ounce  of  dittilbi  water,  mix  and  add  to  the  ioiai*  of 
■Uver  a  little  liquor  ammonia;  if  any  chloride  of  nlTer  (or  chloride  of  potasrium, 
which  wotild  form  a  chloride  of  silver}  be  present,  it  will  ditatdve  in  the  ammonia,  i 
sRer  filtration  may  be  precipitated  by  the  addition  of  pure  tdtrie  acid;  the  iodide 
tit*er  niuat  be  well  washed  previous  to  the  addition  of  the  nitric  add,  for  >«  tb*  latter 
often  contains  traces  of  chlorine,  the  presence  of  any  free  nitrate  of  ailver,  by  oombining 
with  the  chlorine  on  nentialiting,  would  rery  likely  cause  an  error ;  it  ia  «f  great  im- 
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purunco  that  the  iodide  o!  potouium  should  bo  pure,  as  othcrwiBe  it  maj  oaiue  ft  ' 
great  deal  of  trouble ;  it  vould  not  matter  so  much  if  the  nature  of  the  impurity  were  ] 
knoim,  aa  in  that  case  ^e  coxild  take  steps  to  counteract  ita  influence.  I 

Cj/anidt  of  Fo^tiium  is  a  h'glili/  ponoiious  talt,  farmed  b;  the  oombination  of  I 
cyanogen  g*a  and  potaaaium.  It  gincrall;  contains  a  large  per  centage  of  potaah,  from 
which  it  may  be  ^vd  bj  boiling  in  alcohol,  which  oa  cooling  dcpoaita  it  in  crjslslt- 
It  baa  a  Btrong  amcll  of  priissic  acid,  and  ia  freely  soluble  in  water.  It  diasolTea  iodiilB 
of  silyer,  and  is  used  fur  tliat  purpose  in  cleaving  away  all  the  uuallCTed  iodide  of 
r  from  the  negative  (a  positive  if  on  glas^).  It  also  remorea  the  stoina  of  nitrate 
of  ailrer  from  the  skin  or  liuen,  When  using  it  on  the  fingers,  be  careful  that  it  does 
not  get  into  on;  cuts  or  eofg?,  ns  it  U  almoet  as  poisonous  oa  pnusic  acid  itself, 

ElAer  is  a  highly  volatile,  inflammable  spirit,  obtained  by  distilliag  alcohol  with 
sulphuric  add;  the  laltDr  in  its  re-action  removes  one  atom  of  water,  sad  by  so  doing - 
converts  one  atom  of  alcohol  into  one  of  ether.  There  aro  three  kinds  of  ether  sold  in 
the  shops— ordinary  reetifii^d  elhcr,  waehod  ether,  and  wa:,hed^and  re-rectified  ether. 
Ether  is  a  most  important  photographic  chemical,  being  the  solient  of  "  gim  cotton," 
with  which  it  forms  collodion  ;  and  it  is  very  necessary  that  it  should  be  pure.  It 
should  not  have  an  acid  re-aetion  with  test-paper ;  it  should  not  turn  an  alcoholic 
Bolutton  of  iodide  of  potassium  rapidly  brown ;  it  should  not  have  a  high  apeciflc 
grarily  from' too  mnch  alcohol  or  water;  and  it  should  be  fre«  from  any  amell  of 
essential  oils  or  of  acetic  ether.  Provided  ether  be  &ee  from  these  defects,  it  matt 
very  little  which  ether  be  used ;  if  the  ordinary  rectified  ether  he  pure,  it  will  he  the 
moit  economical.    I  shall  treat  this  subject  more  fuUy  when  speaking  of  collodion.  , 

Fermie  ^d^  is  a  fuming  liquid  with  a  pungent  odour ;  itrednces  the  oxides  of  | 
gold,  silver,  and  mercury  to  the  metallic  state,  and  is  itself  oiidized  into  caibonic  acid.  ! 
Xhe  alkaline  fonoiatcs  possess  Ihe  same  proportics.  It  is  rather  difficult  to  dstenniiie  I 
the  strength  of  the  commercial  formic  acid,  it  being  always  more  or  less  dilute.  It  ] 
may  be  obtained  in  its  full  strength  by  distilling  forminta  of  soda  with  sulphuric  acid.  , 
mes  the  skin  in  the  ssmo  manner  as  the  sting  of  an  ant,  trom  which  it  gctfl  | 
3,  being  originally  discovered  in  the  red  ant  (Jiirmiea  ru/a),  but  ia  now  pre-  ! 
pored  on  a  large  scsle  by  distilling  itareh  with  binoiide  of  manganese  and  sulphuric    ' 

!id. 

GoAic  Acid. — This  ia  obtained  from  gall-nuts,  of  which  the  best  kind  come  from 
Turkey,  being  csllcd  "  Aleppo  galls."  The  galls  are  exposed,  after  being  powdered, 
to  the  action  of  the  air  for  a  long  time — five  or  six  weeks.  The  moss  must  be  kept 
moist  during  the  operation  hy  the  addition  of  a  little  water  from  time  to  time.  Xhua 
the  gallic  acid  is  gradiinlly  formed  from  the  (<in«i'c  acid  Qnrt  produced,  the  gallic  acid 
crystallites  in  long,  needle-like,  silky  crystals,  having  on  astringent  taste,  taking  about 
^s  their  weight  of  cold  watec  to  dissolvo  thera ;  though,  when  boiling,  three 
times  will  ho  enough.  They  can  he  eoaiiy  puriQed  and  separated  from  the  mass  by 
boilLug  up  in  water,  filtering  the  mixture  while  hot,  and  setting  aside  to  oool ;  the 
gaUic  acid  will  crystallize  on  coaling.  Gallic  acid  is  but  fci^hly  acid,  and  is  a  vcrj 
important  agent  inreducing  tho  sQvcr  in  the  Tolbutype  process. 

Although  not  strictly  in  its  alphabetical  order,  I  shall  now  introduce  a  suhstanca  of 
great  importance,  pcodaocd  by  the  action  of  heat  on  the  gallic  scid, 

J^m^oj/Mjidi^— At  a  tcmp^atureof  about  4lO^Fah.,  gsUic  acid  is  decomposed,    ' 
and  a  white  sublimale  forms,  which  condenses  in  iamcilar-ctystsls.    Unlike  gallic  acid, 
is  exceedingly  soluble  in  water,  and  is  of  the  greatest  imporisnce  in    | 
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tbadarelapmGiLtof  coUodioaiiegatiTes,  from  th«  dTidity  with  wUchit  abioilw  oiygco. 
Although  tenned  an  acid,  it  is  perfectly  neutral. 

Bttalint. — Thii  ii  in  or^nic  lubaUnoe,  obtained  bj  boiling  bone*,  borni,  hoofe, 
calTn*  feet,  or  umilar  animal  refiue,  into  a  jelly,  wbicb,  in  tbemass,  ii  tenned  "ikt," 
or,  when  dried  and  cat  into  slicee,  "flui"  Itingtau  ii  a  similar  subetanGc,  obtained 
from  the  air-bladdeia  of  a  ipeciei  of  sturgeon,  and  htrelofon  bae  been  prepared  cbieflj 

Gelatine  softena  and  srell)  in  cold  water,  but  scarcely  dissolves  until  the  water  be 
bcAted  i  on  cooling,  it  forms  a  tremulous  jelly.  An  oiuice  of  water  will  dissolre,  when 
hot,  about  three  grains  without  gelatinizing  on  cooling.  It  is  somewhat  flnalogoos  to 
albumen,  but  does  not  form  any  compound  with  the  oxide  of  silrer,  u  the  latter  docs ; 
hence  its  different  action. 

Gold.—Chionde  of  Bold  when  in  solution  is  a  bright  yellow  colour  when  diluted,  but 
a  de«¥  red  when  concentrated.    In  tlie  solid  state  it  is  a  red  deliquescent  maas,  without 
any  apparent  regolar  formation ;  and,  although  chemioally  neutral,  it  is  acid  to  teat- 
paper.      Its  chief  use  in  photogriLphy  is  the  property  it  possesses  of  blackening  the 
'    ahadows  of  a  positive  print,  which  it  does  to   a  wonderful  extent.      It  ia  easily 
decomposed  by  ealpbimius  acid,  charcoal,  and  many  of  the  vegetable  acidi ;  also  by 
protoeulphate  and  protonitiate  of  Iron.    The  addition  of  ammonia  to  perchloride  of  gold 
I    form*  the  dangerouj  compouod  " fuliainalinf  geld,"    Hyposulpbiteof  go1d,oi8eld'Or, 
is  a  double  hypoenlphite  of  gold  and  soda,  and  is  formed  by  the  reaction  of  hypoaulpbite 
I    of  aoda  on  chloride  of  gold.    It  is  very  Tiluable  ia  colouring  positiTes  on  paper,  and  is 
very  eatily  decomposed.    It  will  be  more  fiilly  noticed  under  the  head  of ''  The  Colour' 
ing  Bath." 

B^rothlorit  Aeidia  a  volatile  gsa,  exceedingly  soluble  in  water,  forming  the  hydro- 
I    chloric  or  muriatic  acid  of  commerce,  which  contains  from  thirty  to  forty  per  cent,  of 
gat.    It  is  used  in  the  formation  of  chloride  of  gold,  in  combination  with  nitrio  acid, 
and  for  prodnolng  the  ydlow  perchloride  of  iron. 

Hydro»tdp)iat»  of  Amimmia  ii  formed  by  passing  aulphoretted  hydrogen  gaa  through 
ammonia.  It  is  used  for  the  purpose  of  leparating  ulvcr  from  hyposulphite  of  soda, 
to  du-Icen  negatives,  and  for  teetiag  solutions  for  silver,  &c. 

Bypotalphilt  of  Soda,  and  the  byposulpbatee  of  gold  andsilrer,  willbeftUIy  described 
under  tbe  head,  "  The  Colouring  Bath." 

lodidt  ofPolauium. — This  salt,  as  the  reader  already  knows,  and  I  think  there  can 
be  no  objection  to  thete  f«ct«  being  ofl^i  repeated,  ia  one  of  the  salts  chiefly  need  for 
the  production  of  iodide  of  silver.  Iodide  of  potassium  is  generally  mado  by  diasolfiiig 
iodine  in  ■  solution  of  potash  until  it  acquires  a  slighUy  brown  eoloui.  This  eolation 
contain*  not  only  iodide  of  potaasinm,  but  iedatt  afpotath,  which  may  be  got  rid  of  by 
evaporation  and  heating  the  residue  to  redness,  when  the  iodele  parts  with  its  oxygen 
and  is  converted  into  iedidt  of  potassium. 

Iodide  of  potasnum  has  the  following  properties ;— It  forms  white  cubic  and  pris- 
matic crystals,  which  should  be  hard,  and  scarcely,  if  tt  all,  deliquescent;  it  is  soluble 
in  leaa  than  its  own  vreight  of  water ;  alcohol  will  dissolve  from  two  to  eight  grains  to 
the  dnchm,  according  to  its  strength— the  stronger  the  alcohol  the  less  it  will  dissolve ; 
ith4T  win  not  diaaht  it  at  all.  Iodide  of  potassium  at  sold  in  tbe  ibops  is  nearly 
always  alightly  impore  ftom  the  presence  of  carbonate  and  sulphate  of  potash. 

LUmut  i>^.— This  is  of  the  greatect  u*e  to  the  photogn^er,  as  it  enables  him  to 
tell  almoft  at  onee  whether  his  lolutionE  are  acid  or  alkaline.     It  ia  made  by  ioakinf 
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pOKiu  pipar  in  a  aolutiaii  of  litnua,  digaaUd  in  hot  irkt«r;  tbe  p^p«r  vheo  iif  it 
quite  blue,  but  in  tbe  praMnoe  of  uiy  add  becoBwi  red.  whicli  cbangM  back  tpaa  bt 
Una  vhen  bioaglit  ia  lantaat  widi  an  alkali ;  the  rad  Utmuj  jiapei  i>  nade  bj  dipping 
tbe  Una  paper  ia  water  ooBtaiiuiig  one  or  tvo  drofs  at  aaJfluiTic  acid  to  tbepint 
Litmiw  is  a  T^etkble  nbataDoe  proouied  from  Tsrioua  lichew  which  (raw  on  imb 

Prolaitilphalt  of  Inn  ia  ths  green  oopperai  of  comiuereo.  -  It  dioolvea  in  about  ita   | 
awn  weight  of  water,  and  vkau  in  aolution  it  ia  lued  aa  a  dereloper  for  pnsitiTea  on 
|J«M ;  it  improvcB  by  nie  and  e^Msora  to  the  air,  and  ia  extenuTely  uaed  bj  photo-   | 
gnphem.  [ 

.  PmlmiiraU  of  JrM.— Thif  it  aoother  atlt  of  iron,  uaed  for  the  derdopment  of 
poaitiTea  on  gtani  but  haa  nothing  to  racammeDd  it  for  nae  in  preference  to  the  [ 
piotocalpbale. 

Nitric  Acid  ia  much  uaed  in  the  pr^aiation  of  pyTozfllne,  for  which  purpoae  it  j 
Ottfibi  to  be  of  the  atrongast  pouible  desciiptioo.      It  ia   orien  contaminated  with  | 
ohlotioa  or  aulphurio  acid ;  the  pieaence  of  chlorine  may  be  detected  by  diluting  die 
aoid  with  an  equal  hulk  of  ditlUUd  aaUft,  and  then  adding  a  few  dropg  of  nitrate  of  I 
ailf  er  tolutioik— a  milkineaa  (chloride  of  ailrer  in  auapeoaioQ)  denotea  the  preaence  of  i 
ehlorine.     Sulphuric  acid  may  be  detected  by  the  addition  of  a  little  chloride  of  barium, 
which,  with  the  lalphiuio  acid,  will  Cum  as  insoluble  precipitate  of  aulphate  of  baryta.   | 
Sitral*  ef  Potaik,  or  aaltpetre,  ia  a  very  abundant  natural  product.    It  ofien  con-   ' 
taina  a  laige  propoition  of  chloride  of  potaiaium,  which  may  be  detected  by  diaaolving 
a  small  portion,  and  adding  a  few  dropa  of  nitrate  of  ailver ;  when,  if  the  chloride  of 
potaatium  be  preient,  the  neTer-failing  chloride  of  silver  will  be  formed.  i 

intratt  o/Ztad  is  made  by  diMolring  the  metal,  or  ita  oxide,  in  eiceai  of  nitric 
add  diluted  with  two  parti  of  walor.     It  forma,  with  lulphuiio  acid  or  soluble  aol-   ' 
jdiatea,  an  insoluble  sulphate  of  lead.  I 

SilwBi  Bolntioni. — Silrcr  and  ita  different  leluiioDa  are  aU-important  to  the 
^togiaphiiL 

IfitraU  ^  SUstTj—SitiKla  of  ailrar,  or,  more  correctly  apeaking,  nitrate  of  the 
oiide  of  ailver,  ia  made  by  dissolving  pni«  silrtr  in  nitric  aeid  (aqua  forlia),  which 
parts  with  oxygen  to  the  silver,  farming  an  oxide  of  silver,  and  that  in  turn  becomes 
diaolved  by  another  portion  of  the  nitric  acid.  Nitrate  of  silver  oryatallizee  in  white 
icalei.  Whao  the  solution  has  been  boiled  dawn  nearly  to  dryneaa,  the  crj-Btals  have 
a  bittar  metallic  iaat«,  and  are  veiy  soluble  in  water,  which  will  dissolve  about  ita  own 
weight.  The  nitrate  uaed  for  phatograpbic  purposes  should  be  dissolved  in  distilled 
water  and  re-cryitallized,  so  m  to  be  deprived  of  all  traces  of  the  nitric  acid.  A 
solution  of  nitrate  of  silver  in  distilled  water  is  scarcely,  if  at  all,  affected'  by  light, 
unlaaa  it  be  brought  in  contact  with  organic  matter,  when  it  becomes  speedily  decom- 
posed, and  thus  it  becomes  so  useful  ia  photography ;  for  if  wa  wash  a  aiieet  of  paper 
over  with  a  solution  of  the  nitrate  of  ailver,  and  place  on  its  suifaoe  any  opaque  figure, 
SKoh  aa  a  coin,  a  loaf  of  a  bee,  or,  what  ia  better,  a  piece  of  black  network,  pressed  to 
the  aui&c«  hf  a  sheet  of  glass,  we  ahall,  by  eiposure  to  the  rays  of  the  sun  for  a 
few  minutes,  obtain  a  correct  copy  of  the  figure ;  but  with  revened  effects,  the  parti 
uacoverad  being  black,  the  patta  covered  remaining  white.  We  thus  form  what  we 
call  a  negative  picture ;  for  example — If  we  ts^e  three  lett«ri  cut  out  of  cardboard 
[Fig.  I),  and  place  them  on  a  piece  of  paper  .washed  with  a  solution  of  nitrate  of 
aikrar,  preaa  them  oloie  by  neaaa  of  a  sheet  ofglan,  and  npoae  it  to  the  Bun'a  rays  ibr 
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liiparhawitofiit.    The  negstiTB  was  obtained  bj  the  umal  Talbotypa  procsB,  uid  the 
pavtire  bj  plieing  the  lUgstiTS  upon  &e  prepared  wood. 

Nov  it  is  Tery  obTiooi  that,  bj  remoTing  the  nitrate  of  ailver  from  the  white  parta 
of  tha  paper,  and  thus  protecting  them  &om  any  further  action  of  light,  we  can,  bj 
repcAtiag  tha  expcnment  uid  luing  the  negatiTe  juit  obtained,  instead  of  the  card- 
bond  lattei%  obtain  a  perfect  copy  gf  the  latter.  Thi(  if  tiM  principle  of  photc^zaphio 
repradnction — Having  once  produced  a  negatire,  whether  in  9ie  camera  or  by  contact, 
the  mmber  of  oopiet  that  may  be  Qhtaincd  from  it  are  tlmoat  without  lioiit. 

Kitnte  of  tiller,  when  melted  io  a  orucible,  and  caal  iiit>  moulda  giring  it  a  ghqw 

nBcmhling  piecaa  of  pipe  atema,  becomei  the  lunar  cautlii  uaed  in  «urgei; ;  but  tbi*  U 

acanely  pare  enough  for  photogrephic  porpoeeB,     It  will  be  always  better  for  the 

anatenr  to  pmciire  the  whits  re-ctyitaliized  niliate.    If  the  nitrate  obtained  from  the 

cfaaauft  or  otherwiae  exhibit  traces  of  nitric  acid,  the  latter  may  be  got  rid  of  by  heating 

the  atTatala  cardull;  ttt  aome  few  degrees  aWe  hoiUnj;  water  for  a  abort  time.    Thi* 

moot  be  done  in  a  |pa«  or  poroekio  veiael,  u  almoat  every  metal  has  tho  property  of 

deooD)Kait^  the  niliate.     SoLooaeljii  it  combined  with  the  ozygen  that-even  iight, 

ai  I  hare  already  ihown,  leduce*  it.    If  jou  take  aaolution  of  nitrate  of  eilTec,  no 

natter  what  ii  the  otnmgth,  and  immene  in  it  a  clean  atrip  of  copper,  braas,  iron, 

■inc,  tin,  or  any  other  of  the  baaa  nutria,  you  witl  at  once  aee  that  an  action  com- 

"T™*^,  the  ailTfT  being  thrown  down  as  a  metallic  powder,  and  the  other  metal 

i  bacowaa  diasalTed ;  in  other  yratdt,  the  ailvei  has  so  slight  an  afflnitj  (or  liking)  ibr 

,  ozygan,  thAt  the  sli^itaet  fiirce  ia  able  to«cparale  thent.    This^Tea  us  another  reason 

;  vhj  ailver  is  lo  Teiy  useful  in  photographir. 

j         UmUt  of  Siiwcr. — We  can  very  eaaily  obtain  a  great  many  uJts  of  aQver  by  double 

I  decoD^Qaition.    I  shall  wqilain  the  josaikinic  of  double -deconnpositi  on  by  a  siiople  ei- 

.  p^*™***!,  and  one  alio  that  is  eHaniially  photographic : — Tike  nitrate  of  sUver,  30 

'   grains ;  distilled,  or  bmled  nin  water,  1  ounce  (when  the  niliate  is  ditiolvcd  take  in 

\  aiMtber  nutsure} ;  common  aslt  (chloride  of  udium),  10  fraias ;  water,  not  necewary 

I   te  be  distiHed,  1  muKe.    Now,  if  we  pom  the  cosimon  salt  iioJution  into  the  silver 

one,  we  obtain  directly  a  while  curdj  piedpitate,  perfectly  insoluble  even  in  boiling 

water  or  nitric  add.     Ihia  is  chledde  of  ailrar,  or  a  nizture  of  metallic  ailvci  and 

ddorioe-    The  double  decompoaition  take*  place  thua ; — 


I  Tha  oUoiiiw,  iMviag  a  strong  afinity  Ibi  the  silver,  join*  it ;  and  t'ta  ailrie  aeid  being 
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Mt  fr«^  Tvy  g(»od-hlimoui«dlf  goM  over  to  tho  sodiimi.  We  thni  obtain  one  of  tha 
mott  impcnUnt  nlti  used  in  phob^Tapliic  printing.  Ei^ow  tbe  white  powder  to  &» 
light  titer  wuihing  it  (eronJ  times  ia  fiesli  witer,  m  aperation  euilj'  perfonned 
became  of  iti  imolubility ;  and  you  vill  obserre  that  it  daiksns  all  over,  and  presenUy 
beoomea  black.  But  do  not  for  a  moment  aappoae  that  it  haa  blackened  all  throng. 
No ;  the  amalleit  possible  qoaatitj  of  the  nuikce  only  haa  been  acted  on,  the  thinneit 
ponible  lafer  onlj  blackened  ;  remoTe  the  upper  aorfiice  in  the  aUgfatest  degree,  and 
yon  will  Qml  tlie  part  underneath  perfectly  white.  Bear  thia  &ct  in  mind,  i»  I  ghall 
hare  to  refer  to  it  more  fully  on  another  oceaaioD. 

laiidi  c/SUvtr. — Ihia  is  produced  in  a  aimilaT  way  to  the  chloiide,  witJh  tbe  ex- 
ception that  ire  here  nae  iodide  of  potaaaium,  which  by  double  decompoaition,  aahefoic, 

■^ZTofdi™.  -5^^^' 

Iodide  of  potaadnm    {p^^^J^  ; 

When  the  tn  o  solutiona  are  mixed  in  flie  following  proportioni : — Nitrate  of  ailver, 
20  grains ;  distilled  water,  1  ounce ;— iodide  of  potaasinm,  20  grains ;  water,  1  onnee— 
a  copious  yellow  precipitate  ia  produced,  which,  like  the  obloride,  ia  insoluble  in  water 
aud  nitric  acid. 

This  salt,  when  perfectly  pnie,  ia  not  changed  by  the  action  of  light ;  but  if  any 
Giccw  of  nitrate  of  silTer  be  present,  it  beccmea  decomposed.  The  decomposition,  in 
this  case,  haa  the  property  of  proceeding  onwards  to  blaobnets  by  the  agency  of  the 
numerous  developing  solutiona  that  we  use,  and  that  after  the  decompontlon  haa  once 
commenced.  In  this  salt  and  the  bromide  of  silver,  being  nearly  alike  in  their  nature, 
we  observe  the  hue  of  all  the  solutions  for  papen  need  in  the  camera.    VKKsni 

Bromide  of  SUvtr.—Tba  salt  is  produced  in  the  same  manner  aa  the  iodide,  using 
bromide  of  potassium  instead  of  the  iodide.  If  you  use  any  bromide  or  iodide,  such  at 
the  iodide  of  tin,  iron,  linc,  mercory,  eadmium,  aodium,  &o,,  you  will  obtain  the  same 
result,  the  oxygen  going  to  the  metal,  the  iodide  or  bromine  going  to  the  silver.  In 
photographic  eiperimenta,  however  produced,  the  iodide  of  silver  and  the  bromide  of 
silver  are  always  the  same  when  in  the  solid  or  ciyitalline  state. 

The  iodide  of  potassium,  and  the  bromide  also,  have  the  power  of  disBolviog  the 
iodide  or  bromide  of  silver  when  added  in  sufficient  quantities,  i  property  of  which 
we  avail  ourselves  fbr  the  formation  of  iodized  and  hrominiied  papers,  to  be  explained 
more  fully  hereafter. 

Aettalt  of  S3titr. — The  acetate  of  silver  will  be  found  very  useful  in  correcting  a 
new  nitrate  of  ailTer  bath  for  collodion  negatives,  and  may  be  made  thua : — NeutiaUie 
one  ounce  of  acetic  add  by  adding  sufflcient  carbonate  of  soda,  and  add  it  to  one  ounce 
of  distilled  water,  containing  about  100  grains  of  nitrate  of  silver  in  solution.  The 
action  is  thus  repreaenlad : — 


SjipettdpKUt  of  jStfMT.— This  salt  is  formed  by  the  action  of  hyposulphite  of  soda 
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on  nilnla  of  chlorids  of  tdlrer,  tod  *iU  b«  more  full;  Ireitled  under  the  liead  of 
GolMiiiig.  Bttlu.  It  is  very  solnble  in  aa  ezoMl  of  bypomlphite  of  aoda,  uid  iti  ohief 
pbotogts^c  uie  ii  in  connftctioD  vith  tbat  ult,  to  impait  Uiow  rich  brown  or  purple 
tjgla  M  mnoh  idmired  in  finiibed  photogntphi. 

Amtonia  Nitratt  of  Silvtr. — Tbii  is  one  of  tlie  most  nsefnl  and  important  compound 
ulb  of  nlTST ;  it  ia  eztenaivelj  med  in  printing,  and  may  ^)e  made  tlraa  :— BiaaolTein 
me  wnce  of  distilled  irnter  flfljt  grains  of  nitrate  of  siWer,  andlben  add,  drop  by  drop, 
liqnw  ammooia  until  the  broim  precipitate  fint  formed  ia  gradually  redissolTfd ; 
Tken  filtered  it  shaald  be  put  swaj  in  a  dark  bottle  and  kept  from  the  light- 
On  til  Jbtmt  if  Rtcottring  Sitnr/nm  Oid  Salutani. — This  may  be  dono  in  Tariooi 
wKju  One  of  the  most  simple  of  the  man}'  is  to  insert  a  strip  of  dean  tine  or  ooppn 
I  in  ths  solutioa  of  tilTor,  and  let  it  lemain  until  the  ailrer  is  b&  tbroim  down ;  but 
oU  hjpoinlphito  of  soda  eolutioD,  contuning  stlrer,  must  be  treated  in  a  diffarent 

'  T«  reeoTor  direr  from  lh»  latter,  it  will  ba  neMssary  to  pan  a  stream  of  sul- 
phuretted hydrogen  through  the  solurion,  or  to  add  a  sofBcient  quantity  of  hydroiul- 
pburet  of  amiDOiiia  to  precipitate  the  silTer,  vhich  will  be  thrown  down  u  a 
nilphnnt  in  either  caae.  The  first  is  the  moat  ttoubletome,  but  by  far  the  cheapest 
DMbod. 

To  nake  and  pa««  the  sulphuretted  hydrogen  ga«  you  will  proceed  thus :— 0«t  a 
bogs  bottle,  to  which  fit  a  piece  of  gntta  peroha  tnbe  be^t  thoa  (Fig.  3),  which 
muat  fit  in  the  neck  or  mantli  of  the 
bottle  air  tight,  then  put  into  the  bottle 
about  a  quarter  of  a  pound  of  solphuret 
of  inin,  and  about  thrc^-quaiten  of  the 
content*  of  the  battle  of  water,  to  which 
haa  been  added  an  eighth  part  of  aul- 
phurio  ooid  (oil  of  vitriol),  place  the 
gutta-peroha  tnbe  in  ita  place,  and  the 
other  end  muat  go  in  the  eolution  of 
hyposulphite  of  aoit,  and  lilTer,  toueh- 
ing  ^a  bottom  of  the  yeuel ;  the  sat- 
phuretted  hydrogen  escaping  up  Ihroogh 
f»  liquid  deeompoaei  its  parts,  and  throws  down  the  «lTer,  the  latter,  al  I  hare  eaid, 
Wwingaeulphuretof  silTor.  A  represenU  the  bottle,  B  the  Te-el  containing  the 
byporalphite-eolution,  C  C  the  gutU-percha  tube,  D  the  eolution  of  water  and  aul- 
iiaric  acid,  E  the  solution  of  hyposulphite  of  toda  and  silTer,  F  the  bubbles  of  aulphu- 
fetted  hydrogen,  snd  G  the  sulphuret  of  iron.  The  action  most  be  continued  until  aU  the 
nlTMia  thrown  down,  which  may  be  ascertained  by  adding  a  littia  hydrosulphuret  of 
■WKmia,  or  by  agitating  the  solution  snd  smelling  it ;  in  the  former  case,  if  any  aaTer 
.  "vm  there  will  be  a  black  prmipiCate,  and,  in  the  latter,  if  the  imell  of  the  lulphu- 
I  relted  hydrogen  be  Tsry  strong  from  the  liquid,  it  U  a  proof  that  aU  the  ahnim  been 
■  thown  down.  It  may  be  as  weU  to  Itato  here  that  the  fumea,  or  gaa,  of  the  sulpku- 
i  wttod  hydrogen  ie  tery  poieonons  when  in  a  oonoentraCad  state,  and,  therefore,  the 
ofmhai  should  be  earned  on  out  of  doora.  The  hyposulphite  eolution  should  be 
fieqnently  stirred. 

When  all  the  riher  is  thrown  down,  it  must  be  colleoted  and  washed  on  a  fillet  by 
peering  water  through  it  until  the  latWr  passe*  through  quite  clear,  and  will  wit  pre 
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>  pneipiMto  wilb  a  tnr  dropi  of  nitnita  of  ulier 

ms7  now  b«  boiM  Dp  with  nitric  aeid  one  pot,  wiiar  two;  wiwn  «U  the  nd 
osM*  to  bs  sTolTttd,  the  tolutton  I*  to  be  diluted  nith  wutat  ind  filtered  to  get  rid  of 
icaj  inioluble  mUter,  whioh  principaUj  eonriiti  of  iBlphiir  vith  peihepe  •  (Mtll 

tion  of  chloride  of  lilTer  nid  nilpbaiet ;  if  the  nitrio  add  oontuiu  any  tnee  of 
dilorine,  or  if  the  inioluble  portion  be  large  in  quantity,  jxni  may  heat  it  piett}  •troogly 
on  a  piece  of  iron  plate  to  get  rid  of  the  anlpbur,  and  diaaolTe  the  nm*ining  poMJon  in 
a  ttrang  tolution  of  bjpoialpllite  of  soda,  and  add  it  to  the  oolonring  hypo-bath.  The 
•olutian  that  hu  been  paned  |]iron^  the  fi'.ter  will  be  a  aolutiaiL  of  uItbi  in  nitaic 
aeid,  or  nitrate  of  lilver,  bat  will  not  be  pure  enoo^  for  pbotogn^iio  nae ;  it  will  he 
better  to  eooTerl  it  into  ebloride  of  lilTer  by  adding  a  aolntion  of  eonmoii  nit,  Md 
waebing  the  precipitate  two  or  three  tiiMi.  The  oUorida,  or  mlphuiet  of  drer  nay 
be  eoDTerted  to  metallic  lilrer  by  tamg  it  in  a  crucible  with  twioe  t(a  weight  at  mt- 

ate  of  potaafa,  or  a  mixture  of  carbonate  of  potaih  and  aoda.  When  the  heal  hea 
been  canied  on  anffidently,  the  whole  flux  may  be  poured  ont  (^  Ae  cnKiUa,  or 
tLe  crucible  and  iti  eoatenti  may  be  allowed  to  eord,  when  the  bUtct,  a  beaotilklfy 
bright  button,  wiU  be  fonnd  at  the  bottMn. 

Oh  iht  JfMfu  a/  Oonrtrtmg  CUarid*  itit»  iCilraU  ef  Sihtr.—At  we  alia>^  knaw 
diat  nitrio  acid,  even  when  boiling,  will  not  act  on  the  chloride  of  silver,  we  idmA  ft  a 
little  round  to  bring  the  two  together,  and  the  beet  method  of  obtaining  that  impartant 
result  will  be  u  IbUowi  :~Aft«r  well  waahing  the  chloride,  poor  it  out  into  a  fiat  dU, 
n  which  place  a  bar  of  metallic  zino  in  contact  irith  the  chloride,  a  amall  quantity  of 
111  of  Titriol  diluted  with  four  part*  of  water  Ib  ttien  added,  until  a  alight  efferreiceDoe 
if  Been  to  take  place.    The  dish  mnet  then  be  wt  aaide  for  two  or  three  dayi,  and  mut 

be  diahtrbed  in  any  manner.  The  reduction  oommcnccB  with  the  chltaide  imme- 
diately in  contact  with  the  line,  and  afterwai^  radiatea  in  all  directicois.  When  the 
whole  maaa  has  become  of  a  gray  colour,  the  bar  of  line  ii  to  be  carefully  lemoTed  and 
the  adhering  nilver  washed  off  with  a  small  etream  of  water.  In  older  to  iniure  the 
purity  of  the  eilTer,  a  fresh  addition  of  oil  of  vitriol  muit  be  made  afUr  the  tiae  bai 
been  removed,  in  onier  to  diwolve  any  fragments  of  metallic  zinc  which  may  have 
become  detached  by  accident,  and  afier  the  digestion  has  been  cantinncd  for  a  fewhonrt, 
the  gray  powder  ie  to  be  waifaed  aeveral  timei  with  water,  until  the  water  which  ruoi 
off  will  not  give  a  precipitate  with  carbonate  of  soda  ;  it  may  then  be  converted  into 
nitrate  of  silver  by  boiling  with  nitric  acid  one  part,  water  two,  and  evapraatad  to 
cryatala.  The  above  formula  ia  not  ao  eipenaive  or  trouhleaonu  aa  (he  fuaing  with 
carbonate  of  potaah.  Bear  in  mind,  tliat  you  moat  ponr  the  oil  of  vitriol  into  tk* 
ater,  and  the  Teasel  in  which  they  are  mixed  muat  be  anoh  aa  will  tland  Ataf. 

Oridt  of  Siher  ii  an  olive  brown  powder  obtained  by  adding  potaah  to  nitiato  of 
aihrer.  It  ia  aoluble  in  hyposulphite  of  aoda,  cyanide  of  potasainm,  ammonia,  and 
nitrate  of  ammonia. 

Sulphurit  AtH,  or  oil  of  vitriol,  it  to  aeid  possessing  intense  chemical  powers,  aad 

readily  dieplacea  the  greater  number  of  acidi  from  their  salta  \  it  dean  oTganic  mb- 

ttanon  by  depriring  them  of  vatar,  and  converts  alcohol  into  ether  by  the  sane 

eant,  and  is  one  of  the  elements  used  for  the  praduotion  of  gun-cottoc    Iti  actus  in 

ta  hitter  ease  will  be  more  fully  explained  further  on. 

TtlratMonit  Aeid.— {Bee  "  CoIoiuingBalb.") 


ornoa  <W  PHOTOOBAPBT. 

OS  THE  OFnCS  OP  PHOTOGEAPHT. 

AotioB  of  U|M.— HsTing,  tat  the  prestnt,  fludwd  the  naoeaaiT  mmnfci  on 
I%«tagTaphio  CheniktTj',  I  slull  procBcd  to  ezplun  tbi  optial  md  (ctinioil  (or 
chnnic*]  dccempeiinf  mj  po«er)  Mition  of  li^t  on  inrboes  prapared  plurtogTB- 
jbkiRj ;  and  I  may  remu^,  m  pa— ant,  that,  bot  for  mn  knovlodge  of  tlw  ehaaEoBl 
utioD  of  light  through  gluu,  all  oar  cbeinioal  knovledg*  of  tte  lltBorT  of  photo- 
pipby  voold  be  perfactty  uMlen  i  wb  mmM  no  moie  obtaiQ  a  perfect  copy  of  a 
tm,  ■  homo,  ot  a  hay-atack,  than  we  conld  Sj — tlua  bnng  another  proof,  if  Buoh  be 
acamarj,  of  hair  dep«iidgiit  one  branch  of  ac' 

Light,  the  agent  \if  which  we  are  enabled  to  depict  natan  or  art  with  an  acemcj' 
fttt  baflat  the  moit  experienced  artiat,  ia  derived  from  the  aun,  Troe  it  ia  that  there 
•n  other  (onrcea  of  light ;  but  at  present  we  hare  nothing  to  do  with  tlum — we 
But  eonflne  our  attention  to  volar  light,  and  llie  dMmioal  change  it  [mduee*. 
IK*  ^oriouB  light,  which 

I  Vi  quicken  ilomlMfrlngiii 


BV*  pocn  forth  ita  beasu,  and  in  a  aense  not  dreamed  of  by  the  poet, 
»  LiO  and  llfU  oa  emf  lUt; 
BtiibUttiLg  tha  moiutilD  eatarut,  dlmljr  qilcd." 

jfi  yet  how  little  do  we  know  of  the  nature  of  a  niabeun.  A  aolar  beun  of  light 
la  a  bondla  ot  raya,  a  ray  beiog  the  amallest  portiiui  of  light  which  can  emanate' 
from  a  luminou*  bttdy.  Each  of  theae  nje  poMeatee 
diatinctiTc  charaotsn,  both  aa  regaidt  thdr  chemioal 
fanctioni  and  ooloura.  Sir  laaae  Newton  prorad  that 
the  white  light  emitted  Irom  the  aun  ia  not  to  simple 
aa  it  appean,  but  is  oompoaed  of  vivid  coloura  and 
tints  whioh  we  may  ptort  to  our  own  latiafactioo, 
by  perfonning  the  baautifiil  e^eriment  called  "  Kev- 
tui'a  Aoa^aia  <tf  Light,"  being  a  priam  (Pig.  i), 
or  taiangidar  m«M  of  glaat,  which  ia  ao  contriTed 
that  it  may  be  adjoited  to  any  angle,  or  placed  in 
any  refund  position.  The  ehnttera  of  the  room 
beinf  closed,  we  ouy  admit  a  ny  of  light  either  by 
boring  a  hole  in  the  ahutten  or  aeparatiiig  them  a 
littU. 

fit-*-  Iharay  of  light  AG  (Fig.  4),  being  admitted  into 

—^■^■nadraoBbymeanarfakoleAintheahutter.  It  will  be  aeen  that  the  apace 
^"""^b  Anttomdthe^setatarialraveiMdbythsaanbeamor  ray  of  light,  whioh 
^P<*n  to  o«Dse  little  parttdsi  of  dnst  to  dance  in  the  atmosphere  of  the  room,  Thia 
'j|^°*i>oc,howeTsria  owing  to  the  iUmninating  power  of  the  ninbeam  contrasting  with 
otW  darkened  or  eon-illnBunated  qfkse  in  the  room,  which  renden  the  email 
|*"><>Mefdiut  floating  in  the  ait  TNiUe.  Aa  aoon,  ai  the  priam  B  C  (Pig. «)  ii  placed 
"■tiepalhof  thesnnbeaia,  so  aa  to  allow  it  to  &U  on  one  of  its  angles  B,  the  ray 
*'"  ^  nfraotcd,  or  bent  out  of  tU  coww,  lo  aa  to  piai  towardi  the  bach  of  the 
^^(MinthelineD),  and  not  in  the  aamelin»l,Ellut  it  would  etfaerwiaa  hsTO 
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doQB,  had  not  the  priim  be«n  interpoaed.  Another  effect  ilio  takei  place  :  ui  elon- 
gited  ddicttalj-colDiired  imtge  ii  fonned  upon  the  inll  D  E ;  uid  if  yoa  itand  (t 
a  ihort  distance  from  the  prinn  you  will  Me  that  these  cbloun  aie  spread  ont  in  i 
triangnlar  (arm,  the  bate  at  which  it  on  the  wall,  and  the  apex,  or  point  of  origin,  at 
the  back  C  of  the  prinn.  Bemore  the  priim,  and  it  ii  aeen  that  the  spleniiid  di)- 
play  of  eolouTB  upon  the  wall  has  diiappeared,  and  a  round  spot  of  white  light  E  ii 
•een  below  the  place  occupied  by  the  aokr  spectrum. 

—  Tho  coloured  image  upon  the  wall  ii  called  the  pritautiiat 

Klar  tpeetnoH,  which,  according  to  Bit  Isaac  Newton,  is  oompracd 
of  BSTcn  difisrent  coloun  (Fig.  5).  The  colour  at  the  lower  portka 
of  the  ima^  or  that  nearest  to  the  round  white  spot  £  on  the 
waU  when  the  prism  was  remored  is  of  a  red  colour,  and  the  am 
at  the  other  end  is  of  a  violet  colour ;  the  whole  intermediate  patti 
being  occupied  by  five  other  colours,  and  tho  whole  arranged  accord- 
ing to  the  table  exhibited  below,  the  proportion  of  each  eaiara 
having  been  measured  by  Fraunhofer  with  the  greatest  cttrs,  with 
the  results  placed  opposite  to  each  eorreaponding  witli  the  KC 
degrees  of  a  circle,  the  red  ray  being  tho  le«st,  and  the  violet  Ae 
most  re&acted  of  this  chromatic  image  ;- 

Violet' 

Blue 

TeUow 


Bttlam. 


360 


6ince  Newton's  time,  variona  ciperimenta  have  been  instituted  and  other  tafi 
detected ;  for  instance,  a  crimBon  or  extreme  red  ray  has  been  disooTersd  below  Ow  nd 
ray,  by  eiamiiuug  the  solar  (peotrnm  through  a  deep  blue  glass ;  and  Sir  John  Hcndid 
obserred  a  larender  beyond  the  violet  ray,  by  throwing  the  spectrum  upon  a  piece  of 
yellow  paper.  Ur.  Stokee  has  also  proved  the  existence  of  an  extra  specbal  ny  !b 
beyond  the  violet ;  but,  u  we  have  remarked  before,  our 
considerition  of  light  does  not  extend  beyond  its  practical 
use  to  photographer!. 

Sir  Isaac  Newton  wu  of  opinion  that  whits  light  waa 
composed  of  seven  primary  rays,  each  possessed  of  a  I 
certtun  degree  of  r«&angibility,  or  capability  of  being  I 
turned  out  of  its  natural  conrae ;  and  he  also  oonaidend 
that  the  colour  of  a  ray  indicated  its  angle  of  refnuition. 
Sir  David  BKWSter  has  demonstrated  that  the  seven 
primary  coloura,  as  Sir  Isaac  Newton  called  the  rays  of 
the  aolar  spectrum,  are  not  primary,  hut  that  only  three  ^-  '- 

of  them  are  so— viz.,  blue,  yellow,  and  red ;  the  Mt  are  compound!  of  the  Hin* 
primary  eolonn,  which  lorm  the  ipectmm  by  overlqiping  each  other ;  and  these  sn 
ciplained  in  the  annexed  diagram  (Pig.  6). 
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Sach  aie  a  Anr  of  the  phenoDieni  relating  to  light  ragkrded  by  the  plulei^en ;  iU 
ippUoation  to  pikotographjr  ue  u  fuQom : — 

Of  the  leH  natuia  of  the  rajE,  which  form  the  simbeam,  little  ii  kooTil.  The 
dieor;  of  Newton  consated  in  luppodoK  the  la;  of  light  wm  produced  fay  the  emisuon 
of  minate  particles  of  matter  traTelling  at  an  enormous  Telocity  from  a  luminoua  body, 
and,  when  thsae  minute  paitidee  impingod  oa  any  liody,  they  ware  either  thrown  back, 
reflected,  or  absorbed,  according  to  the  surface  on  which  they  felL 

nieM  partides  «ot«ring  the  human  eye,  pFOduoe  tho  woaatiaa  of  light  on  tho  letina, 
which  Benaation  ia  conveyed  through  the  optic  nerre  to  the  brun. 

The  theory  of  the  celebiated  Haygeoi  pre-anppo«ei  that  th«  space  beyond  oni 
atmoapbere,  and  the  intenldce*  between  the  molecules,  or  intimate  atoms  of  all  bodies, 
aie  filled  with  an  inqionderable  ether,  and  that  light  is  prodnced  by  the  oacillation  or 
TibiatioD  of  this  ethar,  which  uodolation  is  set  up  by  some  aelf-lumiuaDa  body — of 
coone,  the  sun. 

Another  theory  may  here  he  mentioiied,  although  but  very  slenderly  supported — 
nimelT,  that  set  forth  by  Oersted,  who  considered  that  light  was  the  effect  of  a  rapid 
aoooeaaion  of  niitata  electrical  discharges  taking  place  betveec  a  luminoua  body  and 
the  eye.  Leaving  these  theories,  howerer,  to  the  philoao^ier,  let  us  see  how  they 
afiect  tho  photographer. 

The  Eunbeank — the  ray  of  white  light — contains  powers  within  it  of  which  the 
eariier  pliiloiopheit  had  hut  a  faint  idea ;  besides  its  acoompanying  heat,  there  is  a 
principle  associated  intimately  with  it,  which  has  the  power  of  decomposing  and  of 
detennintng  the  Fecomposition  of  chemical  compounds.  This  prinoi[de  has  been  already 
aHoded  to — it  is  "  Actinism,"  and  is  as  perfectly  distinct  in  the  nature  of  its  properties. 
&om  light,  as  light  is  from  the  principle  of  heat,  with  which  it  is  abo  closely  connected, 
Actininn  may  then  be  considered  [as  the  fundamental  principle  on  which  photo- 
grqthy  is  based ;  and  we  would  wish,  before  entering  on  a  description  of  the  yarious 
methods  of  obtaining  sim  pictures,  to  drav  *  broad  distinction  between  light  and 
actiiiiaiD,  more  aipecially  as  m  any  apparent  difficulties  present  themselves,  and  seeni 
•boost  insnimoontable  until  tried  by  tho  principle  we  are  about  to  lay  dawn. 

From  what  has  been  said,  it  will  be  supposed  that  what  we  consider  light  exerts  a 

decided  influence  over  certain  chemical   salts  having  a  metallic  baae ;  but  it  now 

beoomsa  necessary  to  show  that  light  does  no  such  thing — it  is  not  SgAl,  but  a  tempo- 

mmt  part  of  U§kt  which  exerts  this  influence.      In  order  to  explain  this  seeming 

aaomalv,  let  us  considec  the  subject  a  little  more  carefdlly.    A  ray  of  white  light 

MmBstB  of  the  three  primitive  colonrs—blao,  yellow,  and  red  -,  and  their  combinations 

fimntog,  snfoiililts,  the  following: —Violet,  indigo,  blue,  green,  yelloir,  orange,  red; 

I   theoe  coloniB  and  shades  being  produced  by  the  decompcsiticn  of  white  light  by  means 

of  a  prism.    Of  these  shades,  the  vioUt  has  the  greatest  leducing  or  deoompodng 

I  power.  i(  By  this,  T  mean  that  the  vwUt  part  of  the  decomposed  portion  of  light  exerts 

;   the  most  powerful  influences  on  the  unstable  metallic  salts,  reducing  them  to  their 

I   baaes.     This  action  ts  the   aetinit  at  the  photogrsphen ;    and  tile  study  of  the 

I   action  itself  may  bs  propeily  desisted  as  aelinit-thtmUlrg.    Every  beam  of  light 

I   which  we  receive  firom  the  sun  is  composed  of  the  three  primary  colours  ;  these  blending 

one  wiA  the  other,  form  shades  or  «a(tir««  of  the  three ;  thus  we  get  four  shades 

I  independent  of  the  primitive  colours,  viz.,  indigo  from  blue  and  violet,  green  from 

'   blue  and  yellow,  orange  from  yellow  and  red. 

It  may  be  asked,  where  does  the  violet  oome  from  ?    It  ia  easily  accounted  for 


zecbvGoOgIc  — 


lis  lemnc  cHimrmT. 

tkm— if  we  iaoompott  ft  iib^  nf  id  irkila  lij^t,  ire  s^  tlte  foUowing 
parts  bj  means  oftbe 


ng.I. 

Now,  if  we  decompOM  another  ny,  jnit  bdow  ibe  abort,  we  get  the  nme  paila 
r^trodnoed,  ihra — riolet  comes  fint,  m  nest  the  ni,  and  is  evidently  predooed  by  tbs 
mixture  of  red  uid  blue  (the  next  primary  colour),  or,  more  properly  epeakiixg,  by  the 
mixture  of  ■  deep  red,  which  slightly  ezteiiii  lower  thsn  the  ted  of  the  virati  spec- 
tmm,  with  the  indigo  of  die  ity  immediately  abore  the  nnder  one ;  now  tiiia  i«y,  at 
portion  of  a  ray,  has  the  power  of  more  perfectly  decomposing  the  unstable  aalti  ol 
silTer  than  any  other  of  the  Ktiea;  and,  therefore,  has  acqniied  the  term  adinit  ray. 

The  actinic  power,  md  the  light-^Ting  power,  may  be  more  fully  explained  in  the 
fdlowing  diagram : — 


tdud  bj  ■ 


m  qmtrnl  Uae.  nb- 


Actinlflm,  or  obemLc&l } 


In  the  aboTe  diftgrun,  the  greatest  ai 


<r  chemical  action,  is  shown  tppadlt 
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&a  Tiolst  ray  £,  md  the  Irot  oppoaile  tlie  nixtoM  of  tlia  jeUaw  ud  oiutge  ' 
balaw  Ike  nd  kt  A  Uw  actinic  porer  beoomea  aotiTe  again,  because  the  ertra 
or  deep  red  ii  aboat  te  p«M  into  A«  violet  vitii  the  indigo  of  the  blue  in  the  ny  m 
bdmr ;  at  the  aane  time,  the  part  of  the  ray  giving  the  brightest  light  ia  oppoaite  the 
yeUmr  and  orange  li^  C.  We  obeerve,  also,  that  the  point  giTing  tlie  greslcst  heat 
iajnat  belov  the  red  D;  but  with  that  we  have  nothing  to  do.  We  thus  uoertBin  t 
tlw  chemical,  or  pbotographie  aetkni  ia  confined,  as  already  italcd,  to  only  a  portion  of 
Ika  Tiaod  ray  of  li^t. 

To  qieak  more  plainly,  certain  oolours  or  shades  act  auat  powerfully  than  othert, 
■Utk  oa«  be  pra*ed  by  the  following  aimple  experiment:— Prepare  a  sheet  of  paper 
thii>-_float  it  on  a  weak  solntion  of  camniDn  salt,  say  ten  grains  to  the  ounce,  i 
whm.  dry,  fto>t  it  again  on  a  solution  of  nitrate  of  sUtgt,  say  tltirty  grains  to  the  oui 
Tb  most  be  dooe  and  the  sheet  dried  while  it  ia  protected  from  white  light.  When 
dry,  place  on  it  tlvee  piece*  of  oolonrad  glaea,  til,  red,  yellow,  and  blue;  ezpoae  the 
whole  to  the  auu's  rays  for  a  short  time,  when  it  will  be  found  that  the  paper  hi 
beoome  rapidly  discoloured  under  the  blue  glass,  bnt  remains  unchanged  under  the  red 
and  yellow,  althongh  the  last  is  by  far  the  most  lianapanait.  Thii  property  of  red  Ol 
yellow  eoloan  of  intercepting  tbs  actinic  rayaof  U^t,  wn  make  thegrealeat  use  of  in 
photograpby  ;  but  thia  nbject  will  be  treated  of  more  fully  under  the  head  of  "Ihe 
Dai^  Cbamber." 

A  ray  of  ligbt  ii  always  mora  or  leas  retracted  or  bent,  depending  on  the  denaity  of 
the  median  or  mbetance  throng  which  it  paaaea.     The  re&aetiTe  power  of  at 

amense,  while  that  of  othere  is  veiy  trifling,  aa  the  following  table  of 
'  tlte  meat  important  wiUahow:— 


Air      . 
Water. 
Alcohol 
Oilof  dores 
Crown  glaai 


1-63* 


PUtsgkM 
Flint  ^aaa 


A  ray  of  Ugbt,  paamng  through  a  vacuum,  progresee*.  in  a  perfectly  etnigbt  line, 
1  were  it  posdble,  nnder  such  conditions,  to  took  at  a  brilliantly  iUuminated  point,  we 
I  ihonld  aee  it  in  its  true  position,  vii,,  the  numeroua  rays  oonuug  undisturbed  directly 
to  ths  eye.  Bnt  allmatter,  however 
attenuated  it  may  be,  baa  the  pro- 
perty of  reAading  or  bending  the 
rayofli^;  ooniaqaently  we  do 
■eedie  atan  in  tiieir  bue  poaiti 
owing  to  the  lefiactive  power  of  the 


nie  law  of  re&eotion  can  be 
eaaOy  ud  deeidedty  demonabrated 
thus — take  a  basin,  in  the  liottom  of 
which  place  half-a-orown,Br any otber small  brigbt«ubituoe,Bndrem'ivingaiiiffi«ient 
dbtance  from  it  to  lose  sight  of  the  coin,  it  will  appear  aa  in  Fig.  t;  A  rapreaenting 
half-anxown,  and  B  the  eye  of  the  obeerrer.  Tbebalf-a-orown,of  ooiuae,  iainvisible. 
Than  rcf  uaat  some  person  to  pour  water  into  the  baain,  taking  eare  te  keep  your  eye 
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fixed  on  the  same  spot  during  Uia  operation.    The  half-k-croTn  begins  to  ippear,  and  | 
gradtially  becomes  more  vinble  until  it  comee  entirely  into  Tieir.    This  ftct  !•  owing  ' 
o  the  ray  of  (igbt  (or  light)  being  re&acted,   or  beaten  back,   u  in  Fig,   10 ;  C 
repreeenting  the  vster,  and  B  A  tlu  ' 
raf  of  light  rafracted.  \ 

The  explanation  of  thii  plieno- 
menon  ia,  that  the  ray  of  light  pro. 
ducing  viiion  in  the  eye  ia  bent,  on  , 
emei^Qg  from  the  water,  and  baa  | 
all  the  efiect  of  conveying  oar  ligfat 

Fig.  10. 


aimingatanyobject.  Weaee thatlheetichse 
reaching  the  point  vhicb 


■tick 
and  fiilg 

e  dcmred  it  ahonld  reach.  On  this 
aeeount,  the  aim  by  a  person  not  directly 
a  fish,  mutt  he  made  at  a  point 
apparently  helov  it,  otberviae  the 
ffeapon  Till  miss  by  flying  too  high 
Persons  who  spear  salmon  in  riTers 
require  to  calculate  npon  this  refractiTe 
power  in  tildng  their  aim. 

Another  illustration  of  refraction  is 
J}  allow  a  sunbeam  S  (Fig,  11)  passing 
hrough  a  hole  in  the  window  ahntter 
>f  a  dark  room,  to  fall  uj>on  tlie  Barface 
if  a  fluid  contained  in  a  glass  Tcsael 
3  C  ;  instead  of  proceeding  onward  to 
D,  it  will  be  found  to  alter  its  course 
at  the  surface  of  the  Quid,  and  psES  along  the 
refractive  powers  in  virtue  nf  its  i 
phyaicsl  constitution  ;  but  a  ray  '^. 
of  light  incident  perpendicularly  \,, 

onarefracting  medium,  as  the  ray 
E  (Fig.  11),  Buffers  no  re&action. 
Again,  if  we  flont,  one  QpOD 
the  other,  fluids,  B,  C,  D,  having 
di&rent  powers  of   refraction, 
!  shall  then  see  the  relatiTe 
enomena    exhibited    by    the 
bending  of  the  ray  B  B,  as  it 
panes   through  these    difieront 
ledis,  as  represented  in  Fig.  12. 
The  mode  of  the  refraction 
depends    on     the     comparatiTB 
density  or  rarity  of  the  reapec-  jjj,  15. 

B  media.     If  the  medium  which  the  rays  ent«r  be  denser,  they  n 


Every  BubBtaoce  has  different  ' 
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it  in  ■  direction  ommt  to  the  perpendicular  drawn  M  ita  aurfice.  On  the  contrar]', 
when  light  paasei  ant  of  a  denser  into  >  rarer  medium,  it  moTe*  in  a  directiou  &ilher 
Crom  the  peipendicalar.  This  refraotion  is  greater  oi  leaa — that  ia,  the  reya  are  more 
or  leai  beat,  oi  turned  aride  from  their  courae — «a  the  second  medium  through  which 
Ihej  pau  ia  more  or  leaa  denae  than  the  first.  To  prove  this  in  a  aatiabctory  manner, 
ud  at  the  riak  of  repetition,  we  make  tha  fulloning  experiment : — Take  an  upright 
otiptjTcsaal  into  a  darkened  room,  which  admita  hut  a  eingle  beam  of  light  obliqaelj 
through  a  bole  in  a  window  ehutter.  Let  the  emptj  tcsecI  stand  on  the  floor,  a  few 
feet  in  advaDce  of  the  window  whioh  admita  the  light,  and  let  it  be  eo  arranged  that, 
u  the  beam  of  light  deacends  towaida  the  floor,  it  just  passes  over  the  t«p  of  the  side  of 
tluTesadnextthewindow,  and  atrikea  the  bottom  on  the  side  farthest  frum  the  window. 
Let  the  spot  where  it  falls  be  marked.  Now,  on  filling  the  Teaacl  vitb  water,  the 
aj,  instead  of  atiiking  the  original  apot,  will  foil  considerably  nearer  the  side  towards 
tbe  window.  And  if  we  add  a  quantitf  of  salt  to  the  vessd  of  water,  so  as  to  form 
a  dean  lolntion,  the  point  where  the  ny  atrikes  the  bottom  will  move  still  nearer  to 
the  window.  !□  like  manner,  if  we  draw  off  the  salt  wster,  and  supply  its  place  with 
ilcohol,  the  beam  of  light  will  be  still  more  highly  refracted  ;  and  oil  wilt  re&act  yet 
aore  than  alcohol. 

Our  neit  eare  is  tu  atody  the  practical  application  of  these  lavs  of  refraction  to  the 
mannlsctnra  of  *'  lenaas."  By  lena  ia  meant  what  ia  commonly  called  a  magnifying 
glasa,  ^ch  may  be  oomposod  of  any  transpsrcnt  substance  ;  but  in  its  application  to 
phott^r^y  it  is  generally  made  of  glass  as  pure  and  colourless  sa  can  be  procured, 
therefore  we  shall  consider  that  a  lena  ia  a  glass  ground  into  such  a  form  as  to  coUcLt 
or  diiperae  tlie  rays  of  light  which  pass  through  it.  These  are  of  di&breat  shspes, 
ud  theoeo  receiTe  difierent  namee.  The  following  figures  indiTidiially  represent 
Hctiaiu  of  the  Tariously-shaped  lenses  and  other  glasses  used  in  optics.    Aiiatrian- 


inlsr  italk  uf  pure  glass,  of  whicb  wo  hare  here  a  cross  sectional  or  cad  view,  and 
viiich  ia  called  a  prism.  Each  side  of  the  priem  ia  smooth.  B  is  a  section  of  a  piece 
ef  plane  glass,  with  sidea  parsllel  to  each  other.  C  ia  a  aphere  or  ball  of  glaaa,  and 
coDseqaently  is  convex  on  all  parts  of  ita  surface.  D  ia  a  piece  of  glass  convex  or 
Wjing  on  ita  two  sides,  and  ia  called  a  double  convei  lens.  It  ia  this  kind  of  Itiis 
which  is  used  fbr  magnifying  objects,  in  spectacles,  telescopes,  and  other  iastruments. 
E  is  a  plano-convex  lena,  flat  on  one  side  sod  convex  on  the  other.  F  is  a  double 
(oncave  lena,  or  glass  hollowed  on  each  aide.  G  is  a  plano-concave  lena,  or  planed  on 
■"IS  lids  and  concave  on  the  other.  H  is  a  meniscus,  or  lens  convex  on  one  side  and 
t<ffleava  on  tha  other,  both  aurfaoea  meeting,  and  of  which  we  have  an  example  in 
**tch-glssaea.  I  is  an  eiuspla  of  tbe  ooncavo-caDvcx  lens,  in  which  the  surfaces 
'»>gree,  or  do  not  meet  when  continued.     In  all  these  lenses  an  imaginary  line,  re- 
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pTHontad  by  H  O  N,  ud  pMUOg  thnmgli  tha  oeafrM  of  the  luifacM,  it  called  the 
uk.  That,  the  line  nid  to  pan  through  the  caitn  of  to;  leoi,  in  &  dinotion  perpas- 
dioolar  to  its  niilM«,  i«  called  iU  axia. 

Tba  imga  in  finrning  loMW  ia  to  proonie  a  iMdium  throofh  vhiuh  Hu  ray*  of 
li^t  fixm  any  object  may  paaa,  and  ootiT«rp  to  a  ooireaprawUiig  point  beyoBd.  Tk> 
maoaer  in  which  the  nyi  ptooeed  throufh  the  gliai,  and  then  oentre  in  a  £Mal  point, 
will  depend  on  the  form  of  tiie  lena,  iti  ci^aeilT  for  re&aetknt,  and  tliB  distance  cj 
tbeobjecL 

If  we  take  t.  pieco  of  glaM,  flat  on  one  mia  and  out  into  diffioent  faoea  on  Aa  sdwr, 
and  then  look  through  it  fraBthe 
flat  aide  at  an;  ob|ect~br  iii^aiiiia. 
a  pea— nre  ahall  aee  aa  many  peas  ■■ 
tiara  aie  &oea  receiring  zajt  froaa 
the  nngla  pea.  We  may  eitaapbfy 
thia  principle  of  moltipliaattgn  1^ 
th«  «Tip«««d  figure  (Fig.  14),  in 
wUofa  A  B  i*  a  leoa  flat  on  one  aide, 
and  cut  into  three  (aoea  on 
BR.  T  ia  tha  eye  of  the 
and  P  the  pea  to  be  looked  at.  Ik 
•ye  recaiTaa  a  pencil  <^  niya  direet 
tinougb.  the  leoa  at  I,  and  Maa  tkn 
"•-  "-  ohjeet  without  re&actun.    A  peHJl 

alM  proceeda  Amn  P  to  £um  O  A,  and  another  paneil  prooesdi  from  C  to  the  fitae  H  B, 
and  in  both  oaiea  the  isya  an  bent  and  re&scted  to  the  eye.  This  eye,  howmer,  dow 
not  Doognisa  the  path  of  either  of  tbeee  obliqoe  ray*,  but  pereetTea  die  image  of  npaa 
at  D  and  at  E  ;  and  t^us  three  peu  >esm  to  be  leen  in  place  of  only  one. 

In  imaotUy  ground  lenaea,  in  which  there  are  no  diatinct  facee  to  multiply  tiie 
imagea  of  an  object,  the  raya  bend,  w  we  have  laid,  eo  a«  to  meet  in  a  eorroponding 
point  beyond  them.  A  lens  may  eonaiat  of  a  perfect  ^beof  glaM,  or  globefllleJ  with 
pore  water,  in  whlob  oaae  tim  refractiTB  power  will  be  oonaiderable.  A  double  convex 
leni,  wbioh  ia  the  more  common  kind,  may  be  Tiewed  aa  a  poition  cut  out  of  (be  aide 
aa  Been  ia  Fig.  IS.  Here,  as  in  all  caaea  of  oonvezity,  the  Ibcua  of  the 
parallel  rays  pauing  through  tba 
lena  ia  at  F,  which 
the  iphere,  of  which  the  farther,  or 
portimi,  orapoint 
half  the  " 

(Half  the 
nioally  called  tbe^  raiNt 
we  take  a  plano-ooBvai]  lent,  the 
fooal  point  would  be  oonaiderably  diSerent.  In  Fig.  16  we  bave  an  example  of  tUm 
kind  of  lena,  which  eridently  poaaesaea  only  half  the  refVactiTe  power  of  the  dooUe 
oonTexglaai.  Here  the  parallel  raya,  falling  on  the  conrei  aide  of  the  leu,  are  aeen  to 
ooATerge  at  the  diatanee  of  the  wb(de  diameter  of  the  iphere.  Tbna,  ^e  foeal  point 
at  whioh  the  ray*  of  light  fall  ii  alwaya  regulated  by  the  degree  of  ourraturo  ^the 
lani.  I  shall  illuatrate  thia  by  Tanoo*  diagrama,'and  iA  the  readar'a  oareni]  attentfaVf 
for  tke  lubject  ii  dificolt,  and  cannot  be  comprdwaded  by  a  auperfioial  glanw. 


«(.  IS. 


nt-ie. 
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rapnoantel  by  A  B  C  (Fig.  17),  the  txia  orvhkb  is 
the  line  O"  C  D'.  ThBisyD-G',  being 
■toa^lU  tliTaiigh  tha  ceotre,  auffere  no 
fraetioB ;  bat  tha  r«y«  1)  A  wai  D"  B 
retracted,  ao  u  to  meet  at  the  foeal  point 
Q'.  Tb  now  obaaTT«  that  tht  parallel  rayi 
"«'  BAiFC,  and  B"B,  andalsoPA.F'C, 
md  F"  B,  fiJIing  obtiqndy  on  the  lena, 
will,  in  a  aimilar  manner,  be  lefrncted,  a 
bare  their  fod  at  0  aod  6",  (it  the  aame 
diihmoe  bom  the  lana.  Those  tinea  which 
Flf.  IT.  fmrn  dttm^  the  eeatie,  as  £*  C  G"  and 

P  C  G,  do  not  alter  their  direotjon,  not 
Tku,  in  whatarar  my  paralld  rayi  pa*a  throagb  a  lem,  we  ham  a 
idi^beit  ttnight  ftcwirdor  In  aatAliqna  direction, 
at  wfaiofa.  tha  raya  meet  beyond  the  lent  is  exemptifled  in  Oie  nastt 
).    Dr.  AraoCt,  in  hia  TiiMm  on  Phydea,  aaya— ■■  Baya  falling  from  A 


:-<<l^ 


Fic.  18. 


a  fluiher  off, 


on  a  OMapantiTely  flat  la  weak  leni  at  L,  migKt  meet  odIj  at  D,  or  e< 
wfaiK  witli  a  stronger  or  mora  conrex  lens,  they  might  mert  at  C  or  at  B.    A  li 
wasker  atUl  nught  only  destroy  tha  dirergenco  of  the  raye,  without  being  able  to  p 
tliMB  a*y  conmigeiice,  or  to  bend  them  enough  to  bring  tbem  to  a  point  at  all,  and 
thtn  tbay  would  pxocead  all  parallel  to  eacholhar,  as  Been  at  S  and  F;  end  if  the  lens 
ware  yat  weaker,  it  mi^t  miy  destroy  *  part  of  the  dirergenot,  ososing  the  rays  from 
A  to  go  ta  Q  and  H,  after  passing  through,  instwd  of  to,  I  and  H,  in  their  origioal 


"  In  an  analogooa  manner,  ligbt  coming  lo  the  lens  in  the  contrary  dirsotion  from 
BCD,  Jt&,  mi^t,  aoeoeding  to  the  itxength  of  the  lam,  be  all  made  to  come  to  a  fooiu 
at  A  or  at  I^  or  in  some  more  distant  point ;  or  tha  rays  might  become  parallel,  as  M  and 
N,  and  tlMi«foi«  uerer  ooma  to  a  focus,  or  they  might  remain  dirergenL 

"  It  may  be  obserred  in  the  annexed  figure,  that  the  farther  an  object  ia  &om  the 
Un^  the  lam  direiBent  are  the  rays  darting  from  it  towards  tha  lens,  or  the  m 
nonly  do  they  approach  (a  being  paralteL  If  tke  distanee  of  the  radiant  point  be  ywy 
grant,  they  rMdlf  are  so  nearly  parallel  that  a  very  nice  test  is  required  to  detect  tha 
Kai  Ml  iiidiiani  Bsya,  tor  instance,  coming  to  the  earth  from  the  sun,  do  not  diverge  th 
milliantk  of  so  inch  in  a  thoussnd  miles.  Hence,  when  we  wish  to  mala  asperiments 
wid)  pacaBel  raya,  we  take  tboee  of  the  son. 
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"  Aoy  two  point!  ao  ututted  on  the  opposite  ndes  of  s  lent,  w  that  yiheo.  aither 
becomes  the  radiuit  point  of  light,  the  other  is  the  focus  of  such  light,  ue  called  con- 
jugito  fbci.  An  object  and  its  piage  foraied  ij  a  lens,  miut  ilwaji  be  in  conjogate 
fooi ;  and  vfaen  the  ooe  is  nearer  tbe  leni,  the  other  Till  be  in  a  certain  propacticai 

"  Wltat  is  called  the  priacipal  focus  of  a  !ene,  and  b;  the  distance  of  which  from  tlie 
glaM  ve  compare  or  classify  lenses  among  themselves,  is  the  point  at  vhich  the  ana's 
rays — that  is,  parallel  rays — are  mads  to  meet ;  and  thns,  by  holding  the  glass  in  the 
mn,  and  noting  at  what  diataoce  behind  it  the  little  Inminoos  spot  or  image  of  the  tun 
is  formed,  we  can  ascertain  the  solar  focu*  of  a  gUsa,  as  at  A  for  the  rays  S  and  F." 

From  the  preceding  ezplanatians  it  will  be  understood,  that  when  an  objeot  ia 
placed  at  any  distance  bom  a  lent,  an  image  of  it  will  he  formed  in  the  cormpcmdiiig 
conjogate  focus ;  but  to  see  this  image  distinctly,  the  eye  must  generally  be  placed  at 
least  six  inches  behind  it,  that  is,  farther  from  the  lens.  When,  howerer,  the  object 
is  placed  in  the  piinoipal  fucus,  the  rays  are  refracted  parallel,  and  the  image  in  this 
case  is  distinct  when  eeeu  at  any  distance.  But  the  most  remarkable  quality  of  a 
double  couTez  lens  remains  to  be  notdc«d ;  we  allude  to  its  magnifying  power.  This 
quality  is  entirely  a  result  of  the  refractive  power  of,the  glass;  embraced  within  the 
sphere  of  the  lays  from  the 
lens,  the  object  is  apparently 
expanded  in  size,  and  aec 
brought  nearer  to  the  eye.  This 
may  be  elucidated,  for  small 
objects  seen  near,  by  a  refer- 
ence to  the  diagram  (Fig.  19.) 
Let  E  be  the  eye,  and  H  N 
the  diameter  of  its  pupil,  B  W 
a  small  object  placed  at  the 
least  distance  of  distinct  vision 
(about  sii  inches  from  the  eye 
fbr  smoU  objects),  and  let  R  W 
be  its  apparent  size  when  seen  by  the  unaided  eye.  If  a  convei  lens  A  B  ii 
now  iatejposed  between  the  eye  and  the  object,  so  that  the  object  E  W  shall  be  ii 
the  principal  focus  of  the  lens,  an  enlarged  imago  H'  W'  of  the  arrow  will  then  be 
seen,  its  extremities  fi'  W  lying  in  the  directions  E  A,  E  B.  The  directions  of  these 
rays  are  determined  thus  : — From  R  and  W  draw  the  central  rays  R  C  P,  W  C  Q, 
through  the  centre  C  of  the  lens ;  then  the  rays  of  the  conical  pencil,  procee^g  hoax 
the  point  R  to  every  point  of  the  neater  surface  of  the  lens,  are  refracted  in  aoch  a 
manner  by  the  lens,  tiiat  they  all  emerge  in  directions  parallel  to  the  central  ray 
K  C  P ;  but  of  the  whole  reftieted  pencil  only  a  small  portion  entcrt  the  eye,  namdy, 
the  pencil  A  M  K  A,  limited  by  the  size  of  the  pnpil  M  N ;  and  the  head  A  of  the  arrow, 
whence  this  pencil  proceeds,  appears  to  lie  in  the  direction  of  the  pencil  E  A  E'  at  R'. 
It  is  shown  exactly  in  the  same  manner,  that  the  point  'W  will  appear  in  the  direction 
E  B  W  at  W.  The  enlarged  image  of  the  small  arrow  B  W  is  therefore  R'  W'.  The 
proportion  in  which  the  image  is  enlarged  will  be  easily  ascertained  thus : — The 
triui^  E  R'  W,  C  H  W,  are  similar,  aud  therefore  tie  ratio  of  R'  W  to  R  W,  is  that 
ofEB'toCB,orofEMtaCMi  that  is,  as  the  least  distance  EM  of  distinct  vision, 
to  the  focal  length  C  M  of  the  lens.     If,  thtrefore,  the  leatt  distance  of  distinct  vii' 
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be  diTided  bj  the  find  length  of  the  leni,  tlie  qootieiit  will  h»  itj  mugni^^g  power. 
If  E  If  be  reckoned  6  inohee  for  imoU  nhjectt,  ind  if  the  focal  length  C  M  he  2  inehu ; 
then,  lince  0,  dirided  bj  2,  giree  S  for  a  quotient,  the  magnifying  power  ig  3  times. 
If  C  H  were  one  qu&rter  of  uk  inch,  then  6,  divided  by  J,  gives  21  for  a  quotient,  Lod 
the  magni^^g  power  would  in  tbia  cue  be  24  timet, 

A  mors  aimpls  ezplanition  may  be  attempted  as  fgllows  ;— Tun  to  Fig  14,  repre- 
■enting  the  tens  with  three  focet  on  one  ride  and  Hat  oa  the  other.  There  it  ii  ohaerred 
that  the  Tirion  trarsb  in  the  direction  of  the  is;  from  the  gbject,  a«  it  paosea  thtongb 
the  glaai,  and  therefora  tees  an  appeaniace  of  three  objects.  Now,  in  the  aboTe  casi  ' 
ft  magnifying  lens,  the  virion  in  ths  same  manner  trmveli  from  the  eye  at  G  in 
Erection  of  the  angle  of  refraodon;  it  goes  on  to  £' and  W',  and  thus  the  totualolgect 
being  drawn  ont,  as  it  were,  to  meet  these  pointa  of  viaion,  or  seemin^y  expanded  hj 
the  bent  r«7»,  we  of  necsaiity  aee  an  appamatlj  larger  object  If  the  gltm  were  cut 
ia  ttetm,  fawtead  of  being  smooth,  tile  object  would  not  appear  drawn  out,  but  woold  be 
multiplied  in  as  many  points  fU  there  are  faces. 

The  isTenioQ  of  the  image  by  a  lea*  may  be  Hlostrated  bj  the  diagram,  (Fig.  20.) 
A  B  C  is  an  aitow,  with  the  point  uppermost,  placed  beyond  the  focus  at  F,  of  a 
double  convex  glass  d  >/.  In  virtue  of 
the  re&aetive  power  of  iht  lens,  the  rays 
which  proceed  at  A  meet  at  Z,  and  form  an 
imoge  of  the  airow-point  inverted;  while 
the  ra;*  &am  C  meet  at  X,  and  fbr 
aimilariy  inverted  image  of  the  feather  part 
of  the  arrow.  The  rays  proceeding  &om  B 
unite  at  i.  Here,  onl;  rays  from  A,  B,  and 
C  are  repretented,  for  the  sake  of  oleaineH ; 
but,  in  point  of  feet,  rays  &oni  tU  parts 
fig,  SO,  of  the  object  proceed  thiaugh  ths  kn*,  and 

hence  an  entire  image  is  formed  in  s 
inverted  poaition.  Should  the  object  A  B  C  be  broogbt  nearer  the  lens,  the  una( 
win  be  remoted  to  a  greater  distance,  because  then  the  rays  are  rendered  moi 
dirergvnt,  and  cannot  so  eoon  be  oolleoted  into  corresponding  pointa  beyond.  T 
procure  a  distinct  image,  the  object  must  be  remored  farther  than  the  focal  point  P  from 
the  ^aai.  In  thia  exemplification,  ths  object  seems  to  be  diminished;  but  if  i 
mtlte  the  small  arrow  the  object,  the  larger  one  will  be  the  image  of  it  magnified. 

In  Older  to  explain  the  power  of  lenses  in  magniffiag  distant  objects,  tuid  bringing 
them  near  us,  let  at  mppoie  an  object  placed  at  one  huadrsd  fbet  dietinoe  from  the 
ef  e  of  a  apecttttor.  Let  us  flMtx  a  convex  glaas  of  twenty-five  feet  focal  dietanoe  l"iif 
way  between  the  object  and  the  <ift;  then,  as  has  been  previously  obeervcd,  an 
vertad  image  of  the  object,  and  of  the  same  siie,  will  be  formed  fifty  feet  behind 
lana.  If  tUs  [notnre  is  looked  at  rii  or  eight  inches  behind  it,  it  will  be  very  distinctly 
teen,  and  nearly  as  well  as  if  the  object  itself  had  been  brought  to  within  six  or  eight 
inches  of  the  eye  of  the  spectator.  If^  however,  instead  of  a  lens  of  twenty-five  leet 
fooal  length,  a  tens  of  a  shorter  focus  is  made  use  of,  and  to  lituated  with  respect  U 
the  eye  and  the  object  that  its  conjugate  foci  are  at  the  diatanee  of  twenty  and  eighty 
feet  fhnn  the  lana — that  it,  the  object  it  twenty  feet  before  the  lens,  and  its  image 
righty  feet  behind  it — then  the  siie  of  the  image  will  be  (bnr  times  that  of  the  object. 
If  the  eye,  fliarefbw,  loAs  at  this  magnifled  image  six  inches  behind  it,  it  will  be  as 
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with  greet  diatinctiiaB.  In  thk  oau  tlte  imaga  ia  mignTflnj  four  tim«i  Xxoetij  by  Ifca 
leni,  lod  20S  timM  bj  being  broaglit  290  tinef  Muvr  A*  «f  • ;  lo  dut  ito  ^pMMit 
magDitude  is  800  timM  larger  tliaa  before.  At  diataoiMB  let*  tkan  die  iii  maJiiia  &e 
role  lor  finding  tba  magnifjing  power  of  a  hm,  when  ibe  eje  Tie*i  tliG  iaMiga  vlntk 
it  fomu  at  six  inch  ea  distaacQ,  ii,  according  to  Sit  David  Brairrig,  aafollnw;-."  Wmi 
the  diatanoe  b«tireen  the  image  and  objMt  in  fiot,  auhtrast  the  fooal  distanoa  of  the 
lana  in  feet,  and  dirids  the  runaindei  by  the  aana  foeal  diatanoe.  Bj  tiiia  qaotiat 
divide  trioe  the  dialanceof  the  object  in  feet,  and  tin  ne*- qMolJatt  *ill  be  thaai^ni- 
fjing  power,  or  tiie  nantbei  of  timea  tliat  the  apparent  magnitsde  of  the  ulmiji  u 
increaaed.  When  the  feoal  length  of  the  Una  ia  quite  inconiider^jle,  nomyared  wiA 
the  dfatanoe  of  the  object,  as  It  ii  in  moat  naaca,  the  rule  beoaBee  thia : — Diride  die 
focallangth  of  the  lena  \ij  the  diatanoe  at  which  the  eye  look*  at  the  inun;  ar  » tfc» 
eye  will  generallf  look  at  it  at  the  dirtanoe  of  six  inehea,  in  oidsr  to  asa  it  Miat  dia- 
tinetlj,  divide  the  food  length  by  liz  inehea,  or,  what  ii  the  iMna  tUa^  doidfa  Ike 
fooal  length  in  feet,  and  the  retnilt  will  be  &t  magnifying  power." 

Having  given  the  lawB  of  optioi  lufieient  notiee,  weihaUnexteoiwdtrtlatportiMi 
whidi  ia  mim  intimately  coueeted  with  photogr^j'.  One  of  tlw  int  eb^ta  to  te 
coniidered  in  the  mann- 
factare  of  a  lana  for  pho- 
tographic porpoaee,  ia  to 
produce  one  with  the  leaat 
V^trieat  titrraOm  Now, 
if  we  take  a  double  oooTei 
lona  and  produce  the  im- 
age of  a  flgnre  (Fig.  21), 
we  obaerve  that  the  pro- 
duced image  is  curved; 
aod  a  little  conalderation 
„     „  will  show  that  it  ia  not 

poaaible  that  aneh  a  ccrr- 
ed  turfioe  aa  that  repreaented  omild  produoe  an  image  of  equal  diatioctoaM  over  every 
part  ofaplanoaorface:  the  rayi  oannot  meet,  aathey  ara  refracted  from  onrvedamfeuea 
along  any  atraight  line ;  and  luppoung  we  receive  on  the  anifaoe  of  a  Ian*  •  bci^it  i 
onlar  image,  it  will  be  brilliant  end  well  defined  amond  the  ecntie,  tlie  light ' 
Aunter  towaida  the  edge,  and  at 
length  paaaing  into  a  ckindy  halo, 

Thia  ii  csUed  tphtrieat  abrrofun, 
and  to  it  i(  due  that  want  of  dia- 
tinobieM  which  oommonly  i*  finmd 


in  the  camen  ofaecuta. 

It  ia,  thenfore,  inqnrtant,  ill  the 
eeleetion  of  lentea,  that  we  look  fet 
lof  definition  over  the  whole 
perfootly  flat  field.      But   by 
to  the  two  ftol*,  that  • 
■nrfaoe  of  wUeh  U  a  •eetion  of 
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from  A»  biikett  of  ibe  Its  fad  of  that  ellipse,  u  in  Fig.  22,  producN  bo  aUnation, 
iii«ch  mmj  lie  effeeted.  'A  lani  of  tliia  Eutid,  tberefore,  with  s  convex  tui&oe,  part 
ul  an  •Uipaoiil,  the  foul  -^  ■«*""»  of  ▼bioh  cuncidM  whk  ita  &rtL«r  fiicu,  and  a 
egware  aaifaoe,  part  of  a  lylket*,  whose  oentiou  that  foeiM,  vill  seat  tU  but  laqwre- 
nenta.  The  mechanical  diffleultiei  of  [oodiiciiig  oach  Ibbb  an  gnat,  bat  the;  uej-, 
breaatioiM  manipaktian,  be  to  a  gnat  extent  oreieooia. 

If  we  take  such  a  Ima  M  ir«  haTe  been  dsMsibing,  ani  rtop  ita  eentn  with  a 
blaokennd  di«e,  leaTing  only  a  mall  poitioa  of  the  edge  for  the  light  to  pan  thnnigh, 
■■d  Ihitnr  ili  image  dd  a  icTeNi,  ire  ahall  find  it  boidend  with  fringee  of  cidoiir.  At 
one  diataaoe  red  vill  prereil,  at  another  violet.  Thii  it  the  reanlt  of  chnHuatic  alier- 
(BtuMi,  and  arisei  from  the  unequal  lefrangibilitj  of  the  diniitilaT  nya.     Ilie  nd  ray 
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ii  l«*ab«it  than  the  violet  ;cDiu«qiienUy,auKKMbg  the  layaEB  (Fig.  23}  to  tall  on  the 
edgs  of  a  lena,  they  will  OMvei^e  to  a  point  at  F,  vbereM  if  the  raji  T  V  iUl  along 
the  lame  citculKr  line,  (hey  will,  being  more  refracted,  meet  at  F.  How  if  we  place  a 
di«e  at  E,  jiuC  ^a  lize  of  tlie  oone  of  light,  it  will  be  edged  with  liolcti  but  if  we 
iWTe  it  to  A,  the  colound  border  nil  be  red. 

By  the  table  of  the  nfraotive  powen  of  traiuparent  bodice  (page  119),  it  will  be 
nen  that,  tor  a  beam  of  whits  ligbt,  the  difference  between  the  most  refractory  flint 
^•a  and  erown  gUn,  in  their  rcA«ctiiig  powera,  i*  m  2'D!8  ia  to  1534  ;  and  thii 
Itopurtlim  ii  maintained  neatl;,  but  aot  exactly,  for  all  tbe  coloured  rays.  If,  there- 
fete,  we  have  a  erown  glan  lene,  tbe  refractive  power  of  which  will  place  the  fbeoa 
at  a  for  the  violet  rsyi,  and  at  i  for  the  red  rayi,  and  we  grind  to  flt  it  a  flint-^an 
lent,' the  rcfrsctiog  power  of  which  would  place  the  foci  of  the  raya  at  c,  d  (Fig.  Si), 


it  wiD  be  leni  that  tbe  remit  of  such  i  combination  would  be  the  fbnnalioa  of  a 
t^  Image  at  a  mean  pomt  between  them,  by  r«-mnimwy  the  raya  into  white 
ud  >ueh  beoomot  the  acbiovatio  leoa  of  the  camera.  In  bat,  to  aonbine  tbe 
and  bins  nja  with  the  leu  re&angible  red  ia  all  that  ia  required;  Ibi  tbia 
i:— SuppoeethstebetwoprimBPCandCDF,  ^aeedin  juit^owlion  and 
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I  turned  in  oantrary  directtoiu,  u  in  Fig.  2S.  If  we  firat  uauiae  (Imw  piiEim  to  be  of 
ths  Mine  Bubitance,  the  refricting  angle  C  F  D 
of  the  lecond  being  EDuller  thui  the  refractiiif 
angle  BC  F  of  Itefiret,  the  two  prienis  will  p» 
duca  the  same  efiect  s>  one  piiun  B  A  F ;  tlul 
is,  the  white  tight  which  puiee  through  tl 
will  not  onl7  be  bent,  but  decompoaad. 
if  (be  dnt  priem  B  C  F  be  made  of  orown  gliM, 
*nd  the  second  of  flint,  we  cut  deatror  the  dis- 
persion, while  preserring  the  refimotion. 
-  -  flint   being   mare   dispeniTB    than  the   etown, 

'  and  the  dlsperaion  produced  by  a  prinn  dimin- 

[  with  the  angle  of  refraction  in  the'  priam,  it  follows  that  in  auitablj 
ishing  the  angle  of  refraction  C  F  D  in  the  flint  priem,  with  relation  U 
aogie  of  refraction  B  C  F  in  the  crown  prism,  we  can  render  the  dispcraiTe  powi 
tbeie  two  pritme  equal ;  and  as  from  theii  position  the  dieperiion  occurs  in  offoale 
directions,  it  ii  ermptnsaltd;  tbst  is,  the  emergent  rajl  E  0  are  obTiotuIy  reduced  to 
a  parallelism,  and  consequently  gire  while  light. 

The  relation  of  tbe  angle*  B  C  F  and  C  F  D,  howerer,  which  bring  to  a  paiJ- 
lelism  red  and  riolet  isy>,  not  hsTing  the  same  effect  on  the  intermediate  colotm,  it 
follows  (hat  with  two  prisms  we  can  in  reality  athrematiu  only  two  mya  of  lU 
spectrum;  so  that,  in  order  to  obtain  perfect  achromatiim,  it  would  be  neceaaaty  to 
have  seven  prismi,  of  substances  unequally  dispersiTe,  and  wboae  angles  of  refiadia 
should  be  suitably  determined. 

that  one  cause  of  rapidity  in  a  lens  is  the  perfectioQ  of  the  CMnddsBce  of 
the  chemical  and  visual  foci.  Another  cause,  is  the  shortness  of  the  focus.  T 
greater  length  of  fucus  poMcaied  by  a  lens,  the  lai^r  the  picture  produced,  M 
lena  is  generally  calculated  to  coTer,  that  is,  bSTe  aa  onifbrm  action  orw  twv- 
thirds  its  length  of  focus  \  or,  to  explain  more  fully,  a  lens  of  twelve  inches  focna  will 
>r  eight  inches  square,  or  nine  1^  leren.  It  may  seem  strange  that  a  lent  that  vill 
>r  nine  by  seven,  could  not  caver  nine  by  nine,  but  a  little  reflection  will  prove  (he 
cootraty.  Thug,  if  wo  draw  a  circle  of  the  aiie 
properly  covered  by  a  twelve  inch  focused  lens,  and 
make  a  square,  as  represented  by  the  solid  lines  (Pig. 
e  can  observe  that  by  taking  an  inch  off  one 
e  may  add  it  to  the  other,  or  nearly  so — the 
change  beii^  represented  by  the  dotted  lines —  and 
that  without  going  out  of  the  circle )  so  that  a  lens 
of  twelve  inches  focua  covering  eight  square 
inches,  would  not  be  half  as  rapid  as  ■  lens  of  «ii 
I  focus,  covering  four  square  inches.  The 
amoont  of  light  reflected  boia  the  aame  object  being 
'  les  as  much  in  one  caae  m  in  the  other.  To 
copy  an  object  requiring  to  be  done  quickly,  ' 
'lereforcnse  (uw imye  lensea,  placed  m 

a  is  diminished  and  the  rapidity  is  increaaed ;  the  hack   lena  catching  the 
refracted  rayt  of  the  frontonc,  and  refi-aolJng  them  still  more.    We  thus  obtain  what  i) 
I    called  a  double  lens,  or  more  propeilyadoubleeombiaalion  of  lanie*,'**  shown  inFig.lI. 


le  diatance  asunder,  by  which  Qie  lenglli 
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CaaiUiwtl«BB  of  bos**.— These  combination*  can  be  obtained  so  as  to  take 
both  portraits  Mid  views.  The  leniea  fur  portraiture  are  amnged  at  represented  in 
Fig.  27.  If  the  lenses  are  remoTed  from  the  cells,  especial  care  must  be  taken  tc 
replace  them  in  their  former  position,  thus :— The  flst- 
test  sid*  of  the  lens  B,  the  ooncare  aide  of  the  inner 
lena  A,  and  the  leaat  oonvei  side  of  the  outer  I 
.  A,  most  be  toned  towards  the  interior,  of  the  camera, 
and  the  ring  of  brasa  must  be  placed  between  the  two 
lenses  A  so  aa  to  separate  thm.  If  riews,  pictur 
statiuuy,  &a.,  are  to  be  taken,  the  call  containing  the 
lens  A  must  be  unscrewed  and  icmoTed  ;  the  hood  E 
Tif.iJ.  and  the  cell  oontaining  the  lens  B  must  be  unscrewed; 

the  dtding  tube  holding  the  lens  is  now  to  be  pulled  out  of  the  cell,  and  one  of  the 
dieular  plataa  of  metal  with  a  central  aperture  (cslled  a  atop)  dropped  into  its  pUce ; 
Ilie  lube  holding  the  lens  is  now  revened  aad  pushed 
<  that  the  conrex  side  of  the  lens  is  towards  the 
interior  of  the  raunen,   and  the  whole  arrangement  a* 
npnsented  by  Fig.  28,  where  C  i«  the  sliding  tube,  B  the   E 
lens,  sad  D  the  stop.     Three  stops  with  difleiEnt  lif  ed 
•perturea  belong  to  each  set  of  lenccs;  but  which  is  to 
be  telceted  for  use  in  any  puticalai  case,  must  depend  on      ' 

e  judtment  of  the  operator.     In  duli  weather,  aad  in  Fig-  Sa- 

wpjing  objects  indifferentl?  illuminated,  the  largest  aiie  aperture  stop  is  used ;  the 
le  wie  stop  is  for  general  use  in  moderate  light,  and  the  amaUest  size  where  the 
object  to  be  copied  is  exposed  to  full  sunshine  or  where  great  shsrpneaa  Ib  required ; 
it  nsj  be  taken  as  a  general  rule,  within  certain  limits,  that  tbe  suiallei  the  aperture 
which  admits  the  light,  the  gt«ater  is  the  sharpness  of  the  picture  produced,  but  the 
liBM  uf  eiposnni  must  be  increased  where  such  small  apertures  are  employed. 

Otwibt  mt  Lmict. — The  following  obserraliona  on  lenses  bj  11.  Claudet  may  not  be 

nl  at  place  here : — "  The  question  of  the  aotinic  focua  is  inroWed  in  another  kind  of 

BTftarj,  which  nqniies  some  attention.    I  have  found  that,  with  the  same  lenses,  there 

'  ts  s  constant  Tsriation  ia  the  distanca  between  the  two  foci.    The;  are  nercr  in 

e  rtlation  to  each  other;  they  are  sometimes  moie  or  less  separate  ;  in  some  lights 

Aey  SIS  very  distant,  aad  in  some  others  they  are  very  near,  and  even  coincide.     For 

'lisresson  I  constantly  try  their  poaicion  before  I  operate.   1  have  not  been  ablolodis- 

ner  the  cause  of  that  singular  phenomenon,  but  I  osn  state  positiTely  that  it  exists. 

An  optician,  according  to  H.  Lerebours'  calculation,  can  at  will,  in  the  com- 

instieo  of  the  two  glssaea  composing  an  achromatio  leas,  adapt  such  cumturat 

or  sngles  in  both  that  the  visual  fbeos  shall  coincide  with  tbe  actinic  fbcua;  hut  he 

on  obtain  this  result  only  for  one  lengtli  of  focos.     The  moment  the  distance  is 

■hired  tbe  two  foci  separate,  becauM  the  viaual  and  actinic  rays  must  be  refracted  at 

Jilerent  angle*  in  coming  out  of  the  lent,  in  order  to  meet  at  the  focus  given  for  one 

distsnee  of  the  object.     If  the  dittaoce  is  sltered,  the  (bens  becomes  longer  or  shorter ; 

IS  the  angle  at  which  difibrent  rays  are  rafrtcted  remains  nculy  the  same,  they 

It  meet  at  the  new  focus,  and  they  form  two  images.     If  the  visual  and  actinic 

were  refracted  panllel  to  each  other,  in  coming  out  of  the  lens  they  would  always 

ide  fbr  every  focus ;  bnt  this  is  not  tbe  cue.     It  seems,  therefm,  impoetible  that 

scan  be  constructed  in  which  the  two  foci  will  agree  for  all  the  various  dittancet, 
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the  leni  tVr  ace  about  U 


I  h«ve  diMOTca«d  two  kiodi  of  glaur*  in  vbicli  the  daiutlies  or  tbe  toftMlin 

fO«(i  vill  be  in  the  game  latio  u  tlis  diqieinTe  I 

power."  1 

Before    conoluding   my   present   tenuifa  m  [ 

lenses,  let   me   tell  the    reader   that  without  i 

good  lou  he  need  not  expect  good  pietnm;  tid  1 

that  'eoonomy  in  •  lens  ptodacei  twice  the  ontl^ 

it)  other  vntya.     Let  him  not  imtgjno,  as  mtfiT 

have—"  Oh,  I  only  want  something  to  try  wicL''  ' 

Be  ouinot  come  to  e,  more  false  conotiuioD,  ai  M 

materi*]*— bad  Iran  especially — hare  been  Iheesiw 

of  many  «  beginner  never  being  »nythingel«.   I 

shall  have  to   say  something  more  sboat  kom  ' 

'      hereafter,  which  will  bs  more  fully  nndentood  ij  , 

'     ths  reader  then  than  now. 

rodmetan.— There  is  a  neat  little  intai-  , 
ment  madeoao  ofbymostphotogniphmsfn-tatiRC 
',  and  determining  whstheor  it  vods  to  focna  or  not; 
it  is  called  the  focimetor,  and  is  the  invention  of 
M.   Claodet      It  ia  composed   of  fiuii  plaoecl  at 
10  little  distance  from  each  other,  and  numbered 
from   1  to  8.     Supposing  it  is  wished  to  try  a  // 

kns,  let  the  fo«iu  be  tried  upon  say  No.  4,  and  rt.( 

If  tliat  number  jmiTe  to  be  the  aharpeet  on'  the  'V 

pnpared  plate  or  paper,  the  lens  wei^  to  foons,  > 

If  2  or  3  should  be  harper,  then  the  lens  ni,ust  be  ' 

pushed  nearer  to  the  gronnd  glaia,  and  the  lens  is 

not  enough  corrected.     li^  on  the  other  hand,  6  or  I 

6  diould  be  sharpeat,  then  the  lens  iaorsr  corrected,  ' 

and  must  be  drawn  ont  a  little  more  from  the 

gniund  glass.    There  is  one  other  quality  to  be      /         /  .    ~\    ! 

looked  for  in  a  lens,  and  that  ia  flatness  of  field,      f         .^nMtnmnaaiJ       \   \ 
Tbi«  oan  bs  easily  ascertained  at  imoe  by  focusing     jRJIplPHIIffilfPVpli^^Wi  ' 
a  window,  when  if  fouareusinga  12-iiich  lens,  Hg.  m.  ' 

and  it  gives  an  image 'of  a  window  sash  about  8  ' 

inchef  on  the  ground  glass,  yon  may  be  certain,  if  it  show  the  bars  perfbotly  strsi^ 
that  it  ha*  a  flat  fisld,  a  property  of  the  greatest  importance  in  a  good  lens.  Boat 
s  reject  a  really  good  leng  on  ao- 

I   J  uuiui.  uf  air  bubbles,  but  these  are  not  in 

I         I   I the  slightest  degree  hurtf^il;  one  of  the  best 

I        I  I  o4-B  '^»*^  I  ^B''  ■>*  b^d  ■  ^icn  of  them. 

This  foeimeter  was.  invented   by  the 
author   for  ascertaining  the  boat  oonditiou  pj    ^ 

Pig.  II.  for  the  camera,  withoutthe  trouble  of  putting 

it  up.  It  folds  up  so  small  as  to  go  in  the  waistcoat  pookst  The  stjnsre  A  (Tig.  tl)  I 
is  cut  oul^  and  bean  a?  proportion  |to  the  ground  glass  of  the  camsra ;  by  lookiit  ' 
throng  the  small  hole  B  we'  see  the  view,  as  if  it  wen  framed  (Fig.  32}  the  mat  ' 
~n  the  aet  of  being  foUed. 
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THE  PHOTOGRAPHIC  APPAEATUS. 

The  firrt  «u!i]ect  coming  nnder  our  eoiuidention,  tgrewblB  with  the  m«thod  I 
mtend  pnnoing,  that  of  m«king  the  reader  acquainted  with  aU  the  detaila  and  aocei- 
•arie«  befbre  attempting  to  combine  them,  will  be 

Vhm  "n— ™  Obaonzft,  wr  DkslMBad  Ohuntar.— This  initrnment  wa*  the 
inrention  of  Baptirta  Porta,  of  Pndua.  It*  principle  will  ho  bert  undontood  by  tho 
Terr  nnple  experiment  of  darkening  a  room  by  doling  the  window-drnttera,  and 
•dmitting  a  pencil  of  light  through  a  imall  hole  in  them.  If  a  piece  of  paper  i*  held 
■t  a  little  dlMtance  from  this  hole,  the  SguTea  of  eitorntl  object*  will  be  aeen  delineated 
upon  it ;  and,  by  putting  a  bbuOI  Iran  orer  the  hole,  they  are  rendered  moch  more 
endent  fcom  the  oondeniation  of  the  rayi  by  the  q)herical  ghus.  This  will  be  be«t 
by  the  following  diagram  (Fig.  33).    l*i  C  D  be  a  window-ihuHer  haring 


g  A,  and  E  F  a  pieoe  of  paper  placed  in  •  dark  chamber.    Then,  if  an 

1  oUect,  B  Q  B,  i<  placed  on  the  ontaide  of  the  ihuttsr,  we  diaU  obaetre  an 
JMTofed  inufe  of  thia  object  painted  on  the  p^wr  tirgi.  In  order  to  imdentand 
iaw  itoM  takee  place,  let  oi  nippoae  tho  object  R  G  B  to  have  three  distinct  colour*— 
irf  St  B,  gieen  at  G,  and  bine  at  B ;  then  it  is  plain  that  the  red  light  ftwn  B  will 
TMM  in  itraight  linea  through  the  aperture  A,  and  fall  upon  the  paper  £  F  at  r.  In 
^^  joner,  the  green  from  G,  and^the  blue  light  from  B,  wiU  eererally  fall  upon  the 
t  a  and  t,  and  an  inrertod  image  r  ?  i  of  the  object  B  G  B  wiU  be  painted  npon 
it,  erery  coloured  point  in 
the  object  BOB  hanng 
a  coloured  point  oorrei- 
posding  with  it  on  the 
pieoeof  paper  EF. 

If;  initead  of  a  dark- 
ened room,  we  eubatitute 
a  darkened  box  CPig.  34), 
the  nme  effitct  will  be 
Men.  Bnppoec,  in  the 
flnt  place,  the  box  to  be 
without  the  kna,  the  ray* 
in  netrlr  li^  lines  tluongh  the  opening, 


coNSTBncnoH  for  different 


Mfncted  only  in  pMaiiig  tlie  Bolid  eAgem  of  the  hole,  and  fonn  in  image  on  the  back  d 
tho  iaA  box.  The  leni  nsfracti  tho'nys,  and  a  fmiller  but  a  mora  perfcctlT-defiiied 
piotuTs  is  the  resalt.    Thit  ii  the  camera  obscura. 

Alchongh  highly  appreciated  for  the  magical  pictnrea  it  produced,  this  ii 


Fig.  M.  Fit-  38. 

remabed  little  mora  than  a  scientific  toy  nntil  the  ditoovery  of  MM.  Oaguerre  nnd 

Niepce  devoloped  ita  poven.      It  U  nov  so  yreU  known  aa  ecarcely  to   require 

desdiption.     The  oamen  ia  a  datk  box  witti 

doors  attached,  having  a  tube  for  containing 

the  Unaee  in  one  of  ita  ends,  through  which 

the  radiations  from  external  objeots  paaa,  and 

form  a  dimiiuBhed  and  reversed  image  upon  the 

ground  gbu*  at  the  other  extremity.    The  dis- 

positioQ  of  the  various  parts  of  this  appantns 

will  be  Dudeistood  by  rafrresce  to  Figs.  35  and 

36,  vhere  A.  rapreacnts  the  body  of  the  camera' 

B,   the  leni;    C,  the   ground   glass   focusing 

plate;   and   Q,   ths  dark  slide,  or  ba«k,   te 

^8-  "•  holding  the  prepared  pkte. 

There  are  four  grand  distiootioDB  in  cameras,  as  to  their  structure,  each  being 

adapted  to  sums  peculiar  branch  of  the  photographic  eit ;  they 

have  been  named,  from  the  nature  of  their  configuration,  Bigid, 

Slidiog-body,  Folding,  and  Scmi-foldiag.      The  aliding-bodj 

camera  will  be  found  of  most  service  in  the  glass  operating 

loom,  from  the  capability  it  bae  of  admitting  a  vast  range  of 

adjnsbnent,  which  enables  it  to  be  used   for  almost  evet7 

purpoae.    The  pecaliaritics  of  this  fonn  of  camera  will  at  once 

become  apparent  by  refoiTing  to  Fig.  37,  in  which  A  represents  / 

the  fixed  body  of  the  instrument,  to  which,  at  the  front  part, 

is  fixed  the  leas ;  B  is  the  second,  or  inner  body,  which  slides 

along  the  board  ,C,  fastened  to  the  fixed,  body  ;  the  groove  fbr 

holding  the  focusing  glass  and  the  dark  slide  {Fig.  3S)  ia  in  tig.  K. 

the  hinder  part  of  the  aliding  box,  and  is  represented  by  the  letter  D.    There  is  a  slit 

in  the  bottom  boaid,  in  wUiJk  works  the  screw  and  button  failened  to  the  moveaU 

body,  which  allows  of  the  latter  being  fixed  after  ita  proper  position  hat  been  detM^  - 

mined.     From  thia  descrlptjon,  it  will  be  quite  evident  that  *  very  long  range  si 
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'  ■'vciu  i«  obUined  hj  thia  ■rrangement ;  and  thia  vUl  be  found  of  the  utmott  coDTemenM 
r-^hera  ve  viih  to  obtain  Urge  portnits,  or  pioturei 
patU  enougb  to  moimt  ai  miniatures  ia  a  broocb. 
1'^      The  gi«>t  deaideratum  in  a  camera  is  perfect 
(enaea.  The;  ahoulil  be  achmmatii',  and  tbe  utmost 
^anaparency  ihould  be  obtained;  and,  under  tbe   ' 
eloMst  inspection  of  tbe  glass,  not  tbe  iligbteat  I 
)    Vary   appearance  abould  present  itaelf,  < 
V    ^Kit  be  detected ;  at  tbe  Bame  lime,  a  cu 
\  ihould  be  secured  wbicb  preTcnts,  as  miiob  as  poa-   I 
/■ible,  all  ipberical  abeiratiDD.     Tbe  eS^  pro- 
duced by  this  last  defect  is  a  convergence  of  pei- 
]>endicularitj :  as,  for  instance,  tvo  towora  of  any 
baiLdiiig  would  be  repreaented  as  leaning  towards 
«acli  other,  or  in  a  portrait  the  features  would 
seem  oonbacted,  distorted,  and  mingled  together,  thus  throwing  the  features  out  of 
drawing.      A  variety   of  moTeable  diaphragms  or  c^a  to  cover  tbe  front  aperture 
' '  are  naefui,  as  tbe  intenaity  of  tbe  light  requires  to  he  modified  by  them,  and  they 
^  alunild  always  acoooipBny  an  instrument,     i.  bandy  operator  can  always  supply  himself 
'^  with  these  diapbtagma.    The  engraving  (Fig.  39)  represents  a  seciionof  asinglele 
^  A,  tbe  lens ;  B,  nick  and  pinion ;  C,  tbe  stop  or  diaphragm ;  D,  aectiuna  of  tbe  camei 
^         A*  in  the  pbennmona  of  vision,  ao  in  tbe  camera  obtcors,  the  image  is  produced  by 
the  radlatioiia  proceeding  from 
tbe  external  object;  and  as  these 
radiations  progreaa  from  varioos 
parts,  more  or  less  illuminated, 
so  are  the  bigb  lights,  tbe  middle 
tints  and  shadows,  most  beauti- 
fully preserved  in  tbe  spectral 
Flff.  40.  appearance.      The  colours  also, 

being  in  the  first  instance  the  effect  of  some  physical  modification  of  the  primary 
cmnse,  are  repeated  under  the  same  influence  ;  and  the  definition,  tbe  colour,  and  soft 
gradstian  of  light  and  thadow,  are  so  pett&t,  that  few  more  beautiful  optical  el 
can  be  produced  than  those  presented  by  tho 
uoera  obscuia. 
By  a  slight  modification  of  the  above  simple 
box,  we  can  form  a  camera  in  which  we  may 
a  prepared  lenutive  plate  or  sheet  of 
D  the  action  of  tbe  rayi  which    pass 
through  tbe  lens,  tbe  plate  or  paper  being  at  tbe 
B  perfectly  protected  from  tbe  action 
of  any  other  ray.   Sums  cameras  are  very  simple 
constmetioii,  merely  consistiag  of  a  single 
iz,  with  the  lens  ao  mounted  or  fixed  that  it 
n  be  moved  ia  or  out  to  get  the  focus,  which 
ttay  be  done  by  means  of  one  tube  sliditig  into 
another,  or  of  one  box  having  aD'>ther  sliding 
Inia  it,  the  lens  being  fixed  aa  in  Fig.  40.   Thenei 
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HAJOR  HALSKTT'S  PORT  ABLE  CAUEBA. 


bj  Mr.  Ottewill,  re^reHntod  in  Figa.  41,  42,  «nd  43.  In  41  it  it  repreMnteJ  packed  at 
akupsaclc,  in  4!  it  is  fully  fixed,  and  in  43  lulf  open.  TbiM  ii  t  very  portable  cunoi 
for  traTellins,  and  ii  kept  aleadj  and  Ann  by  the  ftmit  board,  irhidi  bold*  the  Im, 
sliding  into  a  gnoye  modo  to 
■  old  it. 

I  shall  next,  vitli  the 
reader*!  permiiaion,  introduce 

Mmera  which  I  invented 
and  made  for  the  late  Major 
Halkett,  of  the  4tb  Light  Dra- 
gooat,  who  vu  tubscquenlly 
killed  in  the  glorioiu  charge 
It  Balaklaia.  I  shall  only  r^ 
mark,  that  to  the  amatenr  vho 

ctioea  the  paper  proccsaee 

it  will  prove   very  portable 

"sod.     The  fnrm  of  (his 


Fig.  43. 
mera  la  that  of  a  box  when  cloied, 
•  13  inches  long,  11  inches  dci^p,  and 
G  inches  wide,  with  a  brass  handle 
on  the  lop  by  which  to  carry  it  (Pig. 
44).  A  ciniers  of  the  above  dimen- 
sions will  tako  pictures  11  X  S^ 
inches. 

To    shut   up   the   oamerE,   from 
Pig.  4S,  you  firat  undo  the   aupporta 
H,  which  will  let  down   the    dia- 
phragm, take  out  the  screws  G,  G,  G,        Kg-  **■ 
open  the  air-hole  Z.  and  Bhst  H  back  into  A ;  put  the  screws  G,  G,  G  in  also,  and 
place  tlie   two   lids.  L'  and  L",  aide  by 
side  on  the  froDi,  nod  fasten  them  then 
by  the  two  liooks  V,  V  ;  Iben  turn  F  op 
sgaiOBt  D,   and  fasten  it  there  by  iti 
I  own  hook  V.      When  you  get  bone 
you  take  out  tbe  prcBbiue-boird,  and 
inverting  the  paper  frame,  the   ftftt 
holders  will  all  fall  back  again  out  of 
the  box  F. 

When  the  camera  is  opened  for  o«^ 
aa  in  Fig.  4S,  take  oat  the  preasni*' 
lides  with  prepared  paper,  securing  taA 
brough  ila  eye  T;  you  then  replace  tiM 
larged  with  prepared  paper.     To  place  ika 
„„  ,  ,,    I  Un  the  iramcD  about  half  an  inch,  and 

draw  it  back,  when  it  will  aeparate  from  A,  as  lAown  at  Fig.  46,  and  make  room  fir 
le  fbonaing  glass ;  having  obtained  a  proper  focus,  you  replace  the  frame  D,  poll  vf 
the  aliding-tb  utter  H,  end  the  fint  sheet  of  paper  ia  exposed ;  you  shut  down  Ok 
shutter  M,  pull  back  the  prcaiure-boaid  a  tittle,  torn  the  first  screw-pin  hack  nnt3 
you  bear  the  psper-holder  drop  into  the  box  F;  yon  puab  in  the  preaaure-board  agun, 
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aod  pt^ier  No.  3  ia  rMd;  to  undeigo  the  suns  procoM.    The  fint  p&per-holileT  may  be 
without  an  eye,  na  the  preasure-board  will  Iceep  it  in  it*  plaoe  until  after  eipovure,  and 
the  preoure-board  iUelf  ean  hoM  aaother  paper  on  ita  inaide  aortace,  thua  incieaaiiig 
the  nnmber  of  picturea  which  may  be  taken  dnring  one  sxanndoD. 
I         Expiaiiation  af  Figum. — The  light  tint  indicates  brasa,  the  middle  tint  wood,  and 

I  tiie  dork  ihading  indiB-rubber  matcriaL 

I   *""■     ||.,|,|1        P*  **•  S'^*  view,  camera  when  cloeed. 
I  tSU       ^'S'  ^'  ^'^^  view,  camera  when  open.    A,  frame  of 

I   ^"^-     \m    camera;  B.  body  of  ditto;  C,  cone  ilso  of  india-rubber 
i   India.     ^H    raatcKal,   extended  in  front  of  the  lens  by  three   aup-      ^^  fivtr" 
1   rublKr.  porta  R ;   D,  frame  for  prepared  paper,  each  paper  held    -auit  Lnwnl 

:  in  a  (epsrats  holder  [S,  Fig.  49) ;  E,  communication'  between  D  and  F,  »ie. 
made  of  india-rubber  material,  tbrough  which  the  prepared  paper  in  ' 
ita  holder  paiMs  into  F,  a  boi  mads  to  receive  it  after  being  exposed  in  the 


Fig,  47.— Major  HalkcK't  CamerL 

!  G,  G,  0,  nut*  and  acrewa  uaed  when  the  camera  it  open ;  H,  uptight  frame  for  front 
'  of  camen;  I,  diaphragm  in  front  of  Lena ;  K,  acrew-piDs  to  retain  paper  in  frame  until 
]  after  expotare ;  L'  end  L",  lida  of  camera ;  M,  shutter  in  front  ti  prepnrad  p^pn; 
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N,  lens  •crewed  into  W  from  iniide ;  P.ruk  tnd  pinioik  adjueUnent  for  Ibciuingi 
V,  V,  V,  V,  hooka  ind  eye*. 

Fig.  46.  Diagram  lowing  the  way  in  which  D  it 

~  Front  of  cunen.  I,  diaphragm  ;  C,codb;  H,  frame;  W, 'W, froDt'pUle 
afcaiaerahaldingthelenii  B,B,B,t««lt 
to  aupport  the  diaphragm ;  Y,  T,  plates 
to  retain  the  front  in  iU  frame ;  X, 
gradiutBd  (upport  to  titer  the  faoriiontal 
line ;  Z,  opening  to  alloir  paaaags  to  the 
air  in  opening  and  thutting  the  camera. 

Fig.  49.  Holder  in  which  the  paper  ia 
retained,  made  of  mill-board ;  frame  8, 
8,  S,  made  of  veneer,  joins  6  at  W,  and 
the  dotted  line*  when  the  paper  ii  in  il«  place ;  T,  s 
'pin  K  passes. 

A,  A,  the  lid ;  B,  plate  by  which  it  is  gcrewed  on  the  itisd ; 


n 

Fig.  49. 

D  eye  throu^ 


doable*  down  on 

which  the  screw. 
Fig.  fiO.  Lid 

C,  guiding  slit  in  plate ;  D*,  hole  by  which  that  end  is 
screwed  to  A  (Fig.  45};  F,  F,  guiding  pins;  X,  X, 
focusing  ruck. 

Fig.  Gl.  Lid  No.  2.  A,  A,  the  lid ;  B,  slit  for  H 
(Fig.  45)  1  C,  C,  guiding  slita  in  plates;  D,  pinion;  T, 
handle  to  ditto ;  £,  groove  for  X,  X,  to  work  in ;  F, 
guiding  pin ;    G,  nut  for  screw  in  screwing  the  lids 

Fig.  SS.    Section  of  prepared  paper  frame.    D,   D, 
FlE-  JO.       gpace  occupied  hj  paper  alidea  ;    0,   pressure-board  to        Pig.  Jl. 
keep  the  paper  against  the  sliding  aliutter. 

Fig.  S3.  End  view  of  camera.    O,  preaaure-board ;  K,  E,  E,  icrew-pini  to  retain 
the  paper  until  after  exposure. 

In  fact,  the  forms  of  the  camera  are 
innumerable,  and  it  matlera  little  how 
the)  are  made,  provided  that  they  are 
solid  when  working,  and  have  a  means 
of  subatituting  the  prepared  plate  or 
paper  for  tho  ground  (or  focusing)  glass, 
and  impervious  to  all  light,  except  that 
which  passes  through  the  Itm,  When  ^ 
speaking  of  the  collodion  process,  I  intend  r  1 1 1 1 1 

to  mention   one   or  two  other  camera*,  yj,,  33. 

^8''*-  more  particularly  adapted  to  that  pro- 

:ss.  A  very  portable  camera  is  constructed  by  Vogtlander,  the  German  optician, 
described  as  entirely  made  of  brass,  so  that  variations  of  climate  da  not  affect  it,  and 
it  occupies  a  very  small  space,  when  packed,  even  with  all  the  materials,  for  operating. 
The  instrument  known  as  the  copying  camera-box  haa  an  extra  slide  in  the  back  end, 
by  which  it  may  be  considerably  lengtliened  at  pleasure.  We  must  not  omit  to  men- 
tion that  of  H.  Marten,  which  is  known  as  the  Fanoraniic  Camera.  The  object  of 
invention  is  to  reproduce,  with  an  objective  of  medium  dimensions,  landscape*  ot 
great  length,  analogous  to  the  panoramic  feature. 
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lOMpia  or  walnut 
wood,  lukTing  a  OHt-iron  or  brass  soeket  for  moeiriag 
tlte  oamera,  and  bftving  aeraws  for  elemting  or  dspreos- 
ing  tha  instrumeiit  (Fig.  64). 

I  diaU  Dszt  ptMsnt  my  readsn  witli  a  drawing 
of  a  duk  ftune  for  two  pieces  of  paper  and  a  gla**, 
■gainat  whieh  ptqier  ia  praord  with  a  ahMt  of  blotting- 
pi^er  between  B  B 
(Fig.  M),  clip*  to 
fnten  the  ftame  when 
abut;  ■  ■,  tha  elides 
or  shuttera. 

Ftgi    66   and  67 


arlioles,  namelj,  tb» 
nitrate  and  dipper, 
■nd  the  fnma  and 
rod  for  apTsadiog  aoln- 
tiims  on  paper.  This 
consiata  of  a  pieoe  of  vood  corered  with  soft  flannel  or 


glaaa  rod,  bj  maana  of 
whtob  the  idntion  ii 
sfocad  evenly  OTer  the 
nufaa*  of  the  paper. 

Ooi  next  flgures  re- 
present as  follow* :  — 
Fig.  68,  a  preoipitating 
^aaa  ni«d  for  the  pnrpoee 


irf  nlTsr.    Fig.  09,  ■  glass  rod  for  spreading  solutions  on  the  papa ;  and  Pig.  60,  nip* 


pan  for  lifting  paper  ont  of  tbe  Terions  aolntiona  ;  while  Fig.  61  and  62  represent  a 
gtadnatsd  draclmi  glMi  and  a  enp  Ibc  pooriag  oat  the  sarsial  liquids  into  tl 
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W«  Kara  imq  tluit  the  Bi«t  person  vbo  dinorered  tlie  preptnition  of  a  photo- 
gnpliia  paper,  poaaeumg  suoh  exquisite  seniiliTGDeu  that  itiuight  be  impreued  witli  1 
theimageof ttnstunlobJBctinaminiite orlenin Ihecamen^wuMr. FoiTtlbot.  He  i 
callod  this  the  oilotype  procem ;  but  some  phatogtophsrs,  out  of  ooEDpliment  to  the  dis- 
oorerer,  hare  since  called  it  Talbotjpe,  as  the  Daguerreotype  ia  so  called  after  Dagume, 
who  WM  the  first  to  discovar  the  propertie*  of  the  process  so  named.  M.  Biot,  a 
Freiich  chemiit  of  great  autboritj,  who  seems  to  have  paid  cooaiderable  attention  to 
the  snbjeot,  was  called  upon  to  report  to  the  Acad^mie  dei  Sciences  on  the  recults  of 
the  OBW  preosM.  Id  big  repoi-t  he  proceeds  to  mj,  alter  pajicg  some  attentjoii  to  the 
Daguerreotype  process  -.^ 

"It  is  scarcely  expected  that  photogenic  drawings,  produced  on  paper,  can  at 
Qrst  equal  the  olesnieu  and  fineneia  of  those  obtained  on  level  and  polished  metaUio 
plates,  bocause  the  texture  of  the  paper,  the  roughness  of  its  surface,  the  irregularity 
of  its  imbibitioas,  and  the  capillary  oommmication  ealaUished  between  the  Taiioui 
uaequaUy-marlced  parts  of  its  surlacc,  are  so  many  obstacles  to  absolute  striotnew  of 
delineation,  as  well  as  to  the  regular  gradation  of  tinta  in  (he  camera  obacura ;  and 
the  influence  of  these  obstacles  is  greater  when  the  chemical  operation  is  slowly 
carried  on.  But  where  there  is  no  pretence  or  necessity  for  submitting  to  the 
delicacies  of  ait^-whcn  it  is  merely  required,  for  exsmple,  to  copy  rare  menaaoriptB 
feithfnlly — if  we  have  papuis  wbich  are  very  susceptible  of  receiving  impressioiis  in 
the  camera  obscuni,  they  will  suffice  perfectly ;  particularly  when  they  present,  like 
those  of  Mr.  Talbot,  the  facility  of  immediately  procuring  copies  of  the  primiliTe 
drawing.  It  will,  indeed,  be  found  more  commodious,  and  much  more  prac- 
ticable, to  put  four  or  five  hundred  drawii^  in  a  portfolio,  thaa  to  carry  about 
a  smaller  provision  of  metallic  plates  with  those  indispensable  squares  of  glass  to 
protect  them.  Attempts  are  beiug  ruade,  at  this  time,  to  fix  the  images  produced  by 
the  Daguerreotype — perfect  prints,  it  is  true,  bnt  which  am  u  light  oa  the  vapour 
from  which  they  are  produced ;  and,  indeed,  to  bring  a  voluminous  collectioa  of  these 
fragile  products  through  the  accidents  incident  to  long,  and  sometimes  perilous  Yoyi^efl, 
is  a  task  requiring  no  ordinary  core.  But  whoorer  has  attentively  studied  the  com. 
bination  of  physical  conditions  whence  these  beautiful  images  result,  viU  find  it  veir 
difficidt — I  should  not  like  to  say  impossible — to  fix  them  without  destroying,  or  at 
least  without  essentially  altering,  the  causes  wbicb  produce  their  charm  ;  for  the  pur- 
poses, then,  which  I  have  mentioned,  papers  very  susceptible  of  iDipreasion  would 
■till  have  the  advantage  of  being  less  troublesome  in  removal  frooi  place  to  place,  and 
much  more  easily  preserved. 

"  Early  in  1830,  drawings  on  paper  were  bonded  about  'in  the  scientific  circles  of 
London  and  Paris,  which  were  a  great  advance  upon  anything  which  had  been  pre- 
viously done.  These  were  the  results  of  s  new  process  discovered  by  Mr.  Foi  Talbot ; 
but  for  several  years  after  his  process  was  made  public,  little  or  no  progresa  was  made 
in  the  art;  and  it  is  no  injustice  to  Mr.  Talbot  to  ascribe  this  interruption  to  the 
circumstance  of  that  gentleman  having  protected  his  discovery  by  a  patent.  It  is 
gratifying  to  be  able  to  announce  that  Mr.  Talbot  has  since  made  the  country  a  free 
gift  of  his  patents. 

"  The  utility  of  senaltive  papen  (br  copying  inscriptions  was  a  natural  conaeqiMCioe 
of  the  cleameas  of  the  copies  of  engravings  which  Hr.  Talbot  had  already  presented  to 
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the  Aoadsmj.  He  liu  included,  smoDgit  otbers  juit  sent,  specimem  of  tiiia  ipeoi*! 
■ppIieatJon  of  the  art,  irhich  are  copiea  of  ■  Hebrev  ptilm,  of  s  Fenian  gazette,  and 
of  BD  old  Latin  ohirt  of  the  jew  1279.  Our  brethren  of  the  Acad^mie  de»  Bellea 
Lettrei,  to  whom  I  exhibited  then  impresaionB,  were  pleased  to  remark  the  fldelitf 
of  the  charactsra,  and  their  cleameis,  for  they  are  rendered  ai  legible  aa  the  «  '  ' 
text  Bj  thii  procen,  an  old  manuBCript  ma;  be  copied  more  quickly,  and  much 
niDr«  accurately,  than  by  hand,  eren  when  the  language  in  whieh  it  ia  n 
undentood. 

■'  But  tiiii  important  eztenaion  wilt  require  much  phytiaal  perfecting,  towardi 
irhich  experimenter*  ahould  direct  their  effinia.  The  first  thing  vrill  be  to  inereMe  the 
■euaibili^  of  the  paper  as  much  ai  pouiblc,  in  order  that  the  capillary  communicatioD 
of  its  TariouB  parts  may  not  have  auffleieut  lime  to  deteriorate  the  eSvCts  of  the  local 
and  immediate  actiun  of  the  light.  I  should  be  led  to  belicvo  that  to  this  kind  of 
eommunication  is  principally  to  be  attributed  the  Act  remarked  by  Mr.  Talbot,  that, 
in  experimenl*  b?  application,  it  is  marc  difficult  to  copy  dearly  a  tissue  of  bladl  laoe 
spread  on  a  white  ground,  than  white  lace  on  a  black  ground.  But  another  tnin« 
general  and  mnro  hidden  difficulty  seems  to  me  to  proceed  from  the  imequal  faculty  (^ 
vnrious  substances  for  reflecting  the  rodiaticns  which  strike  them,  and  perhaps  fnon 
their  aptitade  for  making  them  undergo  physical  modifications.  For  example,  yi 
wish  to  copy  by  radiation  in  the  camera,  obscura  a  picture  painted  on  canvas.  Wood,  or 
DOTCBlain  :  the  different  colouring  substances  employed  by  the  painter  ore  placed  and 
distributed  in  sueh  a  manner  that  each  of  them  absorbs  CLttoin  portions  of  tlio  total 
incidental  light,  and  reflects  especially  towards  your  eye  the  complementary  portions, 
wheroin  predominate  the  rtys  proper  to  form  the  tint  of  which  it  would  give  jou  the 
sensation.  But  the  chemically  active  re-sgcnt  which  the  same  ports  of  the  picture 
reeciTe  and  reflect  is  distinct  from  the  light  which  affects  your  retina.  In  order  that 
the  chemical  effect  which  it  produces  on  tho  Ecnsible  pnpcr,  or  on  SI.  Daguerre's  layer 
of  iodine,  may  present,  in  ligbt  or  in  shade,  the  equivalent  of  (he  coloured  parts,  i 
i-eqiriaite— 1st,  that  this  reflectad  radiation  be  chemically  octive  ;  2iid,  that  the  energy 
"{  its  action  be  proportional  to  the  intensity  of  illumination  operaled  in  the  eye  by 
itieportion  of  luminous  radiation  refiected  from  tho  some  point  of  tho  picture.  Now 
ibis  latter  concordance  certainly  should  not  be  fuISiled  in  an  equal  degree  by  the 
Tarious  ooiouriug  matters,  which  affect  the  eye  in  the  same  manner,  and  which  the 
painter  may  subatitute  for  one  another  in  bis  work.  SubstanccB  of  the  samo  tint  may 
pieacnt,  in  the  quantity  or  the  nature  of  the  invisible  rsdiatianB  which  they  reflect, 
09  many  direnitioa  or  diveisitics  of  the  same  order  as  subatanres  of  a  different  t' 
present  relative  to  light ;  inTeraely  they  may  be  similar  in  their  property  of  reflecting 
chemical  radiations  when  they  are  disaimilar  to  the  eye ;  bo  (hnt  the  differences  of  tint 
which  they  presented  in  the  picture  made  for  the  eye  will  disappear  in  the  chemical 
picture,  and  will  be  confused  in  it  in  a  shade,  or  of  an  uniform  whiteness.  These  ai 
the  difficultiea  generally  inherent  in  the  formation  of  chemical  pictures ;  and  thej 
show,  I  think,  the  illusion  of  the  experimenters  who  hope  to  reconcile,  not  only  the 
intensity,  but  the  tints  of  the  chemicsl  impresiiona  produced  by  radiations,  with  tlie 
coloura  of  the  objects  from  which  these  radiations  emanate.  However,  the  distant  at 
tumz  relation*  of  these  two  species  of  phenomena  are  very  curious  to  study,  not  only 
aa  regards  the  photogenic  art,  but  likewise  as  regards  experimental  pbysics.  I  doubt 
not  Uiat  examples  of  these  peculisrities  may  be  remarked  in  the  images  of  natiual 
objeeta  and  ooloored  piotarea  executed  by  the  Daguerreotype  -,  but  very  a] 
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111*7  ^  '^^  ■mong  Uz.  TtlhoVa  pnunt  impTMuoni.  Thus,  lome  of  tlism 
yrhite  porcelun  naei,  ooloured  ihelli,  &  ondlettick  (of  m«Ul)  with  iti  Uper,  a  atand 
of  white  hyaointhi.  Tht  whola  of  thete  object!  are  felt  and  peroiuTed  Terjp  well  in 
their  chemical  image  ;  but  the  parts  which  reflect  the  puielj  white  light,  probaUj 
also  the  ndiationi  of  btoit  kind,  are,  relativel;  to  the  otheis,  in  an  exsggerated  pn>- 
portioa  of  illnmination,  which,  it  wann  to  ine,  aiisl  result  partudlj  from  the  capillar; 
during  tbe  continuance  of  the  actitm. ;  u  that  Uia  inequality  would  be 


leii  if  the  paper  were  more  aenutiTe  or  more  rapidly  acted  on.  In  the  hyacinth,  the 
■talk  and  the  green  Imtci  luTe  produced  scarcdy  a  fiunl  trace  of  their  conflgundon ; 
but  they  ai«  strongly  defined,  especially  in  the  parts  of  the  outline,  where  more  or  leM 
perfect  specular  i^ection  takes  place.  The  points  of  the  candlestick  (metallic)  when 
Ais  reflection  occurred  an  copied  by  white  stains  locally  applied,  and  which  deteiw- 
rate  the  effect  of  the  whole  by  their  dispcuportaoit.  But  this  is  seen  especially  in  a 
picture  by  CoireggJo,  the  frame  of  which  was  very  riridly  copied,  whilst  the  figure  on 
the  eaiiTU  was  hardly  perceptible.  This  disproportion  of  lustre  in  the  reprodnctioti  <f 
some  white  parts,  especially  when  the;  are  dull  and  ctmsequently  very  radiating,  is 
sensible  in  certain  part*  of  views  taken  by  Sir.  Talbot,  to  the  point  of  rendering 
difficult  the  interpretation  of  the  object  to  which  they  belong.  However,  these  Tiewi 
•re  very  satisfactory,  u  being  ohtained  on  paper,  in  die  present  seasOD.  Moreorer,  by 
an  advantage  peculiar  to  the  chemical  preparation  which  Hr.  Talbot  uaea,  it  appears 
that  the  operation*  once  completed,  the  drawings  are  no  langer  alteisble  b;  radlati^ 
even  acting  with  much  energy. 

"  Indeed,  we  have  here,  as  an  example,  four  proob  of  the  same  view  of  Hr.  Talbot's 
bouse,  with  an  identical  disposition  of  light*  and  shades  ;  so  thst  some,  at  least,  if  not 
three  out  of  foar,'must  have  been  procured  by  euperpoaition.  Mr.  Talbot  is  right  in 
representiDg  this  property  of  reproduction  as  an  eapecial  advantage  of  his  process,  and 
it  wonld  indeed  be  very  useful  in  voyages.  I  bsve  eipoied  one  of  these  drawings  to 
the  sction  of  the  sun — not  very  powerful,  it  is  true — for  several  houis,  and  I  have  not 
perceived  the  slightest  slteration  in  the  lights.  I  think  I  understand  that,  in  Mr. 
Talbof  ■  opinion,  the  shades  atone  are  strengthened  under  this  influence.  According 
to  what  I  hare  just  taid,  it  should  be  expected  that  the  triumph  of  this  process,  as  ^ 
evttj  other  photogenic  reproduction,  would  take  place  with  objects  of  white  and  dull 
plastec.  Indeed,  Mr.  Talbcts  parcel  contains  eight  copies  of  baits  and  ststuet  ;  six  of 
which  chiefly,  of  yariou*  forma  and  sizes,  present  rerj  remarkable  result*,  especially 
taking  into  consideration  the  unfavourable  season  at  which  they  were  produced.  There 
is  not  found  in  them  the  strict  perfection  of  trace,  nor  the  admirable  gradationB  of 
lights  and  shades,  which  oonstitute  the  charm  of  M.  Siguerre's  impresnons.  But 
lepreaentalians  on  sensitive  papers  must  be  ooiuidered  ss  principally  spplicabls  to  a 
difierent  object,  which  does  not  impose  such  strict  conditions  of  art,  requiring  only 
flithful  imsgeSi'sufBcienlly  clear  in  their  details  to  be  readily  recognised,  and  wbiiA, 
moreorer,  being  obtained  with  rapidity,  by  an  easy  manipulstioD,  may  be  kept  with 
very  little  care,  comprised  in  great  number  in  a  small  compass,  ud  moved  from  place 
to  place  with  facility.  Mr.  Tslbofs  papers  slresdy  preunt  many 'of  these  ■— »ntiM 
qualities,  with  the  sdrsntage  of  being  able  to  furnish  numeroui  copies  immediately. 
His  efforts,  and  those  of  others  occupied  with  the  same  subject,  will  conclude  by  adding 
to  them  everything  which  may  be  desirable,  provided  that  expectation,  or  the  preten* 
sian  of  a  perfection  of  sit  physically  incompatible  with  cpeiations  on  paper,  do  not 
give  a  ftlse  direcdon  to  their  endeavours.    However,  I  may  here  add,  that  tlie  bright 
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of  mccen  would  consist  in  discovering  a  tubatance  very  aoscflptibla  of  receiTing  im- 
praaiciu,  whicli  might  be  applied  on  a  papyraceouB  leaf  without  penetntinf  deep  into 
it,  and  whicli  might,  howeTer,  be  Bisi  in  it  after  the  opcntion,  ai  in  Hr.  Talbot's 
impreiaions.  It  doM  not  seem  necessaiy  even  that  the  first  impression  thus  rapidly 
obtained  should  copy  the  lighta  and  ahadea  in  their  proper  plaoes,  piorided  that  its 
transparency  and  fixedness  were  such,  that  we  might  deduce  them  from  tbe  application 
of  copies  wherein  the  inieraion  would  he  corrected.  And  perhaps,  by  this  deoom- 
podtion  of  the  problem  into  two  successiTe  opeiationa,  one  of  the  best  ways  is  opened 
by  which  it  may  be  resolved." 

"  But  BO  much  improvement  has  taken  place  in  the  manafacture  of  paper  for  the 
purpose,  as  well  at  in  the  manipulation,  that  many  of  the  early  obatacles  bar 
ffrercome ;  and  photographs  on  paper,  as  may  be  seen  at  the  present  year's  exhibition 
of  the  Photographic  Society,  have  attained  a  degree  of  eicellence  not  anticipated  by 
the  Frmch  larant.  Paper  has,  moreover,  qualities  of  its  own  for  the  purpose ; 
wanta  the  glitter  arising  from  the  polished  surface  of  the  metal  plate,  so  that  its 
beautie*  can  slwaTs  be  seen." 

TIm  Talbotype  Vcoceaa  has  been  lar^Iy  improved  upon  by  Uc.  Cundall  and 
otfaera ;  but  it  may  be  inlercHting  to  my  readers  to  have  tbo  process  described  as 
pTUtiaed  by  the  inventor ;  adding,  however,  as  I  proceed,  aome  of  the  more  important 
improvements  upon  bis  furmulK. 

The  appaiatns  required  arc,  two  or  three  square  shallow  porcelain  dishes,  «n  ample 
supply  of  distilled  water,  a  glass  graduated  measure  and  funnel  (Fig.  63)i  a  supply  of 
blotting-paper,  large  flat  and  soft  hair  pencils,  and  a  aapply  of  the  best 
writing  paper  of  medium  thickness,  perfect)  7  smooth  surface, transparent, 
compact,  and  cniform  in  texture,  and  without  speck,  water  mark,  or 
maker's  name.    Also  a  supply  of  tlie  following  solutions,  viz. : — 

'So.  I.  A  solution  of  100  grains  of  nitrate  of  lilver,  dissolved  in 
six  ounces  of  distilled  water. 

No  2.  A  solution  of  500  grains  of  the  iodide  of  potaaaium  in  one 
[unt  of  distilled  water.    (Hr.  Cundall  uses  400  grains  iodide  of  potas- 
unm,  and  100  grains  of  common  salt,  as  an  improvement  analogous         rif7lS- 
to  that  of  H.  Claudet  in  the  Daguerreotype  process.) 

So.  3.  A  solution  of  100  grains  of  niti'ate  of  silver  in  two  ouncet  of  cold  distilled 
water,  adding  to  it  a  sixth  part  of  its  quantity  of  concentrated  acetio  acid. 

Ko.  4.  A  Bolution  of  crystaUiEed  gallic  arid,  saturated  in  distilled  water.  (Thia 
diould  be  prepared  in  small  qoantitiei,  as  it  will  only  keep  for  a  tew  daya. ) 

No.  5.  A  solution  of  100  grains  bromide  of  potassiam  in  sight  or  tan  0 
distilled  water. 

Having  selected  suitable  paper,  and  cut  it  to  the  piopei  aiio,  which  snonld  be  at 
least  an  inch  each  way  larger  than  the  objcst  to  be  represented,  mark  one  of  the 
conera  with  a  pencil,  so  that  the  aide  on  which  the  preparation  is  laid  may  he  known, 
pis  the  paper  by  two  of  its  comers  to  a  board,  and  by  means  of  a  toft  brush  apply  the 
prepaiation  No.  1  carefully  and  smoothly  to  the  surlkce  of  the  paper,  taking  eat«  t( 
waah  it  thoroughly  over  without  any  mark  of  the  bmsh,  and  that  the  solution  u 
thorong^y  absorbed.  The  p»p«r  may  be  suflbred  to  dry  bj  hanging  &om  the  board  in 
the  »ii,  but  without  expoiare  to  light. 

■When  thoroughly  dry  it  is  r«ady  fcr  the  ncrt  opetatioD,  which  eonsistt  in  pouring 
a  portion  of  the  second  Bolution,  jnat  mifflcient  to  cover  the  auif  ~  " 
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paroalain  dUh,  which  iliould  be  large  enough  to  Teceive  the  piper.  A*  onlr  tbe  pre- 
pared aide  of  the  paper  ahouU  receire  this  aolution,  fold  a  narrow  nprigfat  marpn  all  . 
roond  the  paper,  taming  in  the  ccrners,  holding  it  by  two  corner* ;  let  tba  aide  t«  | 
whioh  the  pceriona  •alution  haa  been  applied,  be  dravn  gentl;  and  imoothly  orer  I 
the  nir&ee  of  the  lolution,  iviting  on  it  till  it  ia  thoroughly  saturated.  In  Qiia  tttie  j 
it  nay  remain  for  a  few  aecoiuU,  but  not  more  than  a  nioute,  otherwiae  the  nitrate  j 
adntion  may  be  decompoud  by  the  iodine  liquid. 

The  paper,  now  tbaroagUy  Mtonted  irith  the  iodiied  liquid,  ii  hung  up  in  a  proper  I 
plaoe  until  about  half  dry.  The  paper  ia  now  thoroughly  imbued  with  the  preparation,  ' 
and  the  nitrate  of  lilver  thoroughly  decompowd ;  but  it  is  now  DGcsaaary  to  remoT« 
•rery  trace  of  the  salts  with  which  the  paper  has  been  saturated.  This  Mr.  Condall 
aooompliihes  by  floatiiig  the  paper  with  it*  upturned  nurgin  on  a  batin  of  puro  water 
for  sight  or  ten  minutes,  drawing  it  oocaiionally  gently  along  the  aur&ce  to  mnora 
the  soluble  salts,  which  will  separate  from  their  own  graTity ;  while  the  iodide  of 
silver,  being  insoluble  in  water,  renaini  upon  the  paper,  presenting  the  aur&ee  required 
tot  a  successful  opetatioii. 

Ths  paper  should  now  be  left  to  dry  spoataneooaly,  vithont  being  touched  or  the 
mrfkce disturbed.    When  dry,  it  may  be  subjected  to  sufBcient'pressuro  to  amoothit.   , 
In  Drder  to  preeerve  its  sensibility,  it  should  be  carefully  aecluded  &om  the  li^t,  and 
placed  in  a  portfolio.    The  paper  thus  prepared  is  called  iodised  paper  ready  for  nae.       i 

For  ^B  third  operation  Hr.  Talbot  toads  use  of  the  solutions  3  and  4  in  the  > 
IbHowing  manner : — Mix  equel  parts  of  the  two  solutions  by  means  of  the  gtadnated  . 
drachm  tube,  but  only  in  quantitiea  required  for  innediate  nee,  as  it  quickly  loiea  ib 
quality ;  Qalla-nitrata  of  ailTer  ia  obtained  by  this  meau.  With  tbia  mixture  1h« 
iodiaad  pqier  is  washed  orer  by  means  of  another  toft  brush,  using  increased  care  in  I 
laying  it  on,  ao  as  to  secure  a  nnootl)  and  even  surface  and  equal  diitnbntion.  LeaTO  : 
the  solutiou  to  sottla  for  eight  or  ten  seconds,  then  dip  the  surface  in  pnro  water,  still  ' 
hiding  it  by  its  upraised  coraera,  and  drawing  the  paper  gently  orer  the  water  sereral  i 
(imea ;  it  ia  again  drawn  through  a  second  couiae  of  fresh  water  two  or  thi«e  tjmea.  After  ' 
being  dried  in  the  dark  and  at  a  diatance  from  the  flro,  it  isflt  for  use,  and  may  be  placed 
in  the  camera  while  thesur&ce  is  dry,  but  still  moist,  or  it  maybe  placed  in  a  portfolio  ; 
with  blotting-paper  for  future  use.  Hr.  Condall,  and  other  recent  operator*,  And  it  ' 
neosMary  to  apply  the  gallo-nitrate  as  fallows : — Four  out  the  solution  upon  a  clean  ' 
slab  of  glass,  diffusing  it  OTer  tbe  sujflice  to  a  siis  corresponding  with  dut  ot  the  | 
p^«r.  Holding  the  p^ier  by  tbe  uamw  upturned  margin,  the  sensiliTe  aide  is  : 
applied  to  the  liquid  upon  the  slab,  and  brought  in  contact )  so  that  by  pasaing  tha  I 
■     ■■   the 


the  beck  of  th^  p<^r,  the  surface  is  tboroughly  wetted  with 
gaHo-nitrate.    Mr.  Cundall  further  recommends,  that  in  all  cases  when  extzeme  eei 
tiTcnesi  ia  not  required,  the  liqud    should  be  diluted  to  one-half  tbe   ttrength   1 
indicated  aboTc,  otherwise  the  paper  is  spt  to  be  stained  or  embronisd,  nnlen  the 
manipulation  be  extremely  veil-managed.    Sain,  rirer,  or  spring  water  answers  par* 
feotly  to  math  tha  papers,  distilled  water  being  required  for  the  silTer  solutiona  only. 

These  operations  Hr.  Talbot  recommend*  should  be  performed  with  as  little  light 
■i  poidble,  and  that  ahould  be  candle  light. 

And  now  the  paper  is  ready  to  place  in  ths  canters,  when  the  operator  is  to  uM  bis 
own  judgment  in  forming  his  pictures,  and  his  eiperiencs  in  getting  pvfta  titacl, 
Acccoding  to  tbe  intecdty  of  li^t  and  colour  of  the  object,  i(_tlie  lenglh  of  uponrt, 
which  may  vary  from  Are  seconds  to  two  minatei. 
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WhantheoperatumiiteniiiiiatediiCisneoMurjto  daTelop  the  image  by  wathing  the 
vn&M  over  Tilh  abnuh  charged  witliUiegaUa-aitTtte  of  dlTer,  expueiugit  at  11m  tame 
tiine  to  a  gentle  heat  from  a  hot  iron  or  other  eimilai  bodj,  he]d  at  llie  diataiLoe  of  an  inck 
er  two,  the  iron  being  held  verticallj,  and  the  paper  moved  backward*  and  forward! 
■0  that  it  ma;  all  dry  dnultaneooaly.  In  tho  course  of  a  few  aecooda  the  piotore  will 
become  Tiiible,  nanally  of  a  fine  blaokieh-brown  colour. 

Then  anSciently  dereloped,  it  ia  neceasaiy  to  wash  it  immediately  in  pure  wi 
to  lemore  the  gallo-nitrate  of  ailver.  This  last  proceaa  of  waahing  ahould  be  done 
before  thep^cThaabeoome  quite  dry,  and,  if  neceeaary,  the  drying  ahonld  be  retarded 
by  the  application  of  hot  vapoor  or  a  jet  of  (team.  The  final  proceaa  ia  fixing  the 
image. 

niia  waa  aoconplithed  by  Hr.  Talbot  by  dipping  it  fiiat  is  water,  and,  after  drying, 
waahing  it  oTel  with  a'  aolution  of  bromide  of  potaaaium.  (Solutioii  No.  B.)  And, 
after  a  laat  waahing  in  water,  it  ia  finally  dried,  A  atrong  aolution  of  common  aalt 
waa  snbltJtuted  for  the  bromide  of  potaaaium,  bift  wai  not  so  auccessful. 

The  pment  practice,  aa  daacribed  by  Hr.  Condall,  is  aatollowa  :~In  order  to  rsmove 
the  aenaitiTe  matter  from  the  picture,  it  ia  to  be  aoaked,  he  aays,  "  in  warm  water,  but 
not  warmer  than  may  be  borne  by  the  finger.  This  water  ia  to  be  changed  twice,  and 
^  pictoTM  are  then  to  be  well  drained  or  dried  in  clean  and  diy  Uottiug-paper,  < 
pcepaie  them  to  imbibe  a  aolntion  of  the  hypocnlphate  of  coda,  which  ia  proved  by 
diasolTing  an  oonce  of  that  salt  in  a  quart  (^ity  ouncea]  of  water.  Hariug  poured  a 
little  of  the  wlutioii  into  a  flat  dish,  the  picture  is  to  be  introduced  into  it ;  daylight  will 
not  now  injure  them.  Let  them  aoak  fbr  two  or  three  minute*,  or  eren  longer,  if  Quj 
are  strongly  printed,  turning  them  oooaaionally.  The  remaining  unreduced  salts  of 
ulveT'  are  thua  thoronghly  ^asolred,  and  may  now,  with  the  hypoaulphate,  be  sntinly 
ranored  by  soaking  in  water  and  pressing  alternately  in  olean  blotting-pcper ;  hut  if 
time  can  be  allowed,  soaking  in  water  alone  will  havs  the  desired  efibct. 

The  impression  now  obtained  ia  anagatiTe,  that  ia,  the  parts  of  the  objeot  wbiob  is 
whits  in  nature  ate  here  represented  black,  and  vie*  vtna.  From  this  impression, 
howerar,  any  number  may  be  taken,  having  the  li^ts  snd  shAdowa  at  in  nat 
nda  i>  performed  by  placing  upon  the  negatlTe  a  piece  of  properly-prapand  photo- 
graphio  paper,  and  in  immediate  contact  with  it,  having  previously  rendered  it 
tnmspcrent  aa  pomble.  By  azpoaun  to  the  light,  the  second  impression  it  fom 
Tbe  progreaa  of  the  impression  may  be  watched  by  raising  one  of  the  comers  of  the 
nq^ativs  from  time  to  time.  The  mods  of  rendering  the  negstive  trsnspareut,  ti 
adopted  by  Ui.  Fox  Talbot,  waa  aa  follows :— Grate  aome  virgin  wax  on  the  back  of 
the  paper,  and,  having  placed  it  between  two  pieces  of  white  paper,  draw  a  hot  iron 
gently  orer  it  until  the  diaaolved  wax  has  throughly  penetrated  the  paper  of  the  nega- 
tive, and  rendered  it  tomewliat  tnmsparent. 

WTiea  many  impreauona  are  taken,  the  original  loaes  a  portion  of  ita  vigour,  which 
may,  however,  be  restored  by  dipping  it  again  in  the  gallo-nitrate.of  silver,  washing  it 
in  hot  water,  and  fixing  it  at  before  directed.  These  impressioiu  may  be  obtained  by 
using  calotype  papsr,  bnt  Hr.  Talbot  recommends  photogenic  paper  prepared  as 

Having  diatolved  2S  gralna  of  eommon  salt  in  one  ounce  of  distilled  water,  dip 
the  paper  selected  and  cut  to  a  proper  size  in  this  liquid,  leaf  by  Isaf^  leaving  it  there 
to  toak  for  a  short  time,  and  place  it  between  leave*  of  dean  blotting-pi^er  to  irj ; 
tistidv*  aftarwards  90  grains  of  crystallized  nitrate  of  silver  in  an  oance  of  distilled 
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water,  wash  the  paper  on  the  aeen  lilTer  tide,  vith  ■  aoft  pencil  dui^cd  with  thu 
liquid,  di7  it  a  little,  ud  pau  anotber  ooatiug  of  the  liquid  over  it,  dry  it  thoroo^j, 
auipendinf;  it  for  that  puipou  bj  one  of  the  comen. 

A  more  dinple  preparatiaD  of  photograpbic  paper  i>  produced  bj  dinolTing  100 
gnina  of  bromide  of  potauium  in  an  ounce  of  diitilled  wator;  dip  the  paper  inthia 
■olution,  plac6  it  as  before  between  the  leaTea  of  blotting-paper,  and  when  nearly  dry 
waih  the  Mnntive  aide  with  a  aolntion  of  100  grains  nitrate  of  nlTer,  diwolved  in  an 
ounce  of  distilled  water ;  dry  the  paper  in  a  darkened  place,  and,  if  required  to  be  verj 
sensitive,  apply  a  aecoud  wash  of  the  solution.    This  paper  hai  preaented  the  best 

The  impreasioTt  obtained  upon  tbese  papera  in  the  manner  deactibed,  fonn  the  calo- 
type  process.  Their  sensibility  is  such,  that  imigea  of  feathera,  leaTca,  and  otiier 
similar  objeda,  are  said  to  be  obtained  by  the  light  of  a  jet  of  gai  while  still  moiat ; 
holding  the  paper  four  or  five  inches  from  the  flame,  the  impression  will  appear  in 
three  or  four  minntee. 

The  precautions  to  be  taken  during  the  preceding  operations  are  as  fallow  : — 

1 .  It  is  neccasary  to  have  a  clean  brush  for  every  eolutiou,  and  to  waah  them  eaie- 
fliUy  every  time  they  are  used.  The  brush  uaad  for  the  gallo-nitrata  of  silrer  is 
quiclcly  destroyed. 

2.  The  tame  blotting'paper  shonld  never  be  used  but  for  the  same  solution,  and  it 
is  better  to  have  sepsi-ate  blotting-books  prepared,  with  the  names  of  the  solution 

3.  The  distilled  and  other  wateis'should  be  changed  with  every  operation. 

4.  Di.  Byan  observed  that  if  the  paper  remained  too  long  in  the  solution  No.  2 
(iodide  of  potassium),  the  iodide  of  aUver  was  formed.  Be  recommends,  therefore, 
that  the  leaf  ahonld  be  dipped  and  removed  promptly  to  prevent  this  faimatioii. 

5.  Hr.  Miti^ell  modifiea  the  process  in  the  following  patticalars  ; — He  flnt  applies 
the  solution  Ko.  2  (iodide  of  potatriam),  drys  it ;  then  the  solution  Ifo.  t  (nitrate  of 
silver),  drye  that  also;  and  having  dipped  the  paper  for  one  moment  in  a  solution  of  125 
grains  of  iodine,  in  an  ounce  of  water,  washes  it  in  distilled  water,  and  finally  drya  it. 
By  this  meani  Hr.  Mitchell  obtains  a  paper  more  senalive,  end,  as  is  said,  with  the 
tubstaneea  more  equally  distributed  than  by  Hr.  Talbot  a  proceas. 

Improved  Talbats/pe  FnxtM. — Hnny  improvement!  have  taken  place  in  the  Talbo- 
typo  process.  Hr.  Talbot  has  himself  introduced  the  fallowing;— Inordertogetrid 
of  the  ydlow  tint  in  imagea  taken  on  paper  prepared  with  a  solnlion  of  nitrate  of 
mlver,  be  proposes  to  plunge  the  paper  after  it  ii  ioipreised  into  a  hot  bath,  composed 
of  hypo-sulphate  of  soda  or  otber  hypo-sulphate  dissolved  in  ten  tiraee  its  weight  of 
water,  boiled  to  ebullitioiL  The  paper  should  remain  about  ten  minutce  in  this  bath, 
then  be  washed  in  cold  water,  and  dried.  By  this  means  it  is  rendered  both  more  per- 
manent and  more  transparent ;  the  lights  are  brought  out  better.  The  tnusparency 
of  ibd  paper  can  still  be  increased  afler  this  operation  by  the  application  of  irax  as 
already  directed. 

Another  improvement  conaiats  in  placing  a  hot  iron  plate  behind  the  dai^ened 
frame,  which  covers  the  paper  while  it  lakes  the  image  in  thu  camera,  thna  commanl- 
eating  beat  to  the  paper,  and  rendering  it  more  aensitiva. 

1  have  been  induced  to  give  the  formulce  of  these  diffbront  photographic  atithon, 
ao  that  if  the  reader  cannot  anive  at  a  satisfiictory  result  by  one  process,  be  may  try 
another.    And  here  I  may  as  well  remark,  that  the  amateur  ahould  not  be  led  too 
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milj  to  try  all  the  dLflkrent  pioceuei  be  may  heu  or  rend  of, 
peiftot  knowledge  of  one  of  them  it  quite  enough  for  a  lifetime. 

I  am  now  about  to  introduoe  tbe  leador  to  tvo  photograpben  vho  ine  dia- 
tinguiihed  thenuelTca  by  Qieii  Bacoeaful  piaotice  in  this  procesa.  I  ne«d  gcaicely 
mj  that  tbe  two-gentlemen  I  q>e«k  of  are  Sir  WilUan  J.  Kewton,  and  J.  D- 
LlewaUyn,  Esq. 

W>  W,  J.  Hrwton'a  Fiooaaa.— Tbi*  gentlemui  iiM  taken  great  inlersit  in  tbo 
ait,  and  baa  materiallj  contributed  to  its  advimoemant  by  bu  own  manipulatioii . 
I  oanuot,  tbenifont,  do  better  than  pve  bia  fonaola  in  hia  own  wordi,  copied  from  tbe 
Jonnul  of  the  London  Photogtaphic  Society,  to  the  wiitera  of  which  I  feel  excaediaigly 
indehted  Ibr  muoh  raluable  information. 

"  Jb  IiH^  tht  Paper. — 1  at,  Bruah  yaor  paper  over  wiUi  muriate  of  bwrytea  Quil  an 
oimae^  ditwlred  in  nearly  a  wine-bottle  of  diatilled  water) ;  lay  it  flat  to  dry.  Snd, 
DiawlvB  aiity  graina  of  nitrate  of  ailTei,  in  about  an  ounce  ul  diatilled  water.  Ditto 
liztj  graina  of  iodide  of  poteaiium  in  another  bottle  with  Ibo  like  quantity  of  water. 
Kix  them  together  and  ahake  well;  let  it  anbaide ;  pour  off  tbe  water,  and  Iben  add 
JU(  water ;  abake  it  well ;  let  it  lubaide  )  pour  off  the  water  again,  and  add  three  ouucei 
of  diatilled  water,  and  afterwarda  aa  much  iodide  of  potaaaium  aa  will  rediaadTe  the 
iodide  of  ailver. 

"  Bruih  your  previoualy-prepaied  paper  well  with  this,  and  let  dry ;  then  place  tbem 
in  wnter,  one  by  one,  for  about  one  hour  and  a-balf  or  two  hours,  conatantly  agitating 
the  water.  Aa  many  aa  a  dozen  pieoea  may  be  put  into  tbe  aame  water,  one  after  the 
other,  taking  care  that  there  are  no  air-bubblea ;  take  them  out,  and  pin  to  the 
edge  of  a  board  at  one  comer.  When  dry  they  will  be  nady  for  exdtiBg  for  the 
camen  by  the  following  proceu : — 


(Tbeae  are  auppowdtobe 

in  ail  lounce  bottlea  with  glasa  rtoppera.) 

I. 

Idrachm  of  No.  4,  6  drachmi 
of  diatilled  water. 

2. 

20  min.  of  No.  3,  6  drachma 
of  diatilled  water. 

3. 

A  aaturatcd  ao- 
lutionofgallio 
acid. 

2S  graina  of  nitrate  of  nlrer 
to  half  an  ounoB  of  water, 
idd    46    minima  of  gUcial 
•cetioacid. 

6. 

2  drachma  of 
Ko.4,  Sdn.of 

6. 

Equal  partaofNo*.  land  2. 

N.B.-Thia  muat  be  mixed 
juat  before  uring,    and  the 

I  »  To  Exeittfar  tU  Caaera.—Vix  equal  parU  of  Noi.  1  and  2,  and  with  a  ^aaa  rod 

'  cidto  tbe  iodised  paper  and  hbt  off  J  and  it  may  be  put  in  the  alida  at  onoe,  or  the 

]  nnaber  you  require  may  be  excited,  and  put  into  a  blotting-paper  book,  one  between 

I  each  leaf,  and  allowed  to  remain  until  required  to  be  placed  in  the  slide. 

I  "  Tinu  if  Expoturt—The  time  variea  ttoia  three  minutce  to  a  quarter  of  an  bour, 


nWCTIOAL  CMCMItTHT.— H*.  V. 


)  by  Google 


HO  BIB  W.  J.  MEWTOH'i!  F&OCESe. 

■ococdiog  to  tlie  uture  of  the  (ubjeet  *nd  th*  pover.  of  the  lun ;  but  five  miantM  ii 

the  pi«per  tiiM. 

71)  JlrMir  Oaf. — Bring  out  with  Vo.  S,  and  Then  the  tubjeot  begini  to  appear,  tii 

I    No.  S ;  •nd  when  tuAcientl;  developed,  hold  it  np,  md  poor  water  apoa  It ;  thm  put 

I    it  into  hjpoaiilphite  of  loda  to  fix  it,  for  ibont  an  hour  or  more,   and  then  into 

i    vater ;  thii  ia  merel;  to  fix  it  for  the  after  proeeai,  at  jour  leiiura. 

I         "  To  Omh  fAs  Xiigatin. — Get  a  ciiu  tray  about  three  or  four  iuobee  deep,  with  ancAa 

'   traj  to  fit  in  at  the  top,  about  one  inch  deep ;  fill  the  lower  tray  with  boiling  water,  a> 

th*t  the  upper  tray  maj  touch  the  water;  put  jour  aolution  of  hypoeulphite  of  aoda, 

not  ebong,  in  the  upper  tn.y,  end  then  yonr  negttiTei  one  by  one,  watching  them  with 

care  until  the  iodine  ii  remored ;  then  put  them  in  hot  water,  cantaiaing  a  amalJ  pieoa 

of  commoe  aoda  (the  nse  of  t  nutmeg  to  about  two  quarta  of  watir},  for  about  ten 

miDntes ;  pour  off  the  dir^  water,  and  then  add  more  bat  water,  ghalting  them  gcnfly 

fot  a  abort  time ;  pour  off  the  water  egain,  tikd  then  add  freeh  hot  water,  and  let  Et 

remain  unffl  it  ii  cold,  afnr  which  take  them  out  carefully  one  by  one,  and  put  than 

in  clean  cold  water  for  an  hour  or  two ;  then  take  them  all  out  together,  and  hold  vp 

to  drain  for  a  ihort  time,  and  then  pnt  them  between  three  or  four  thickneasee  of  linoi, 

and  preaa  aa  much  of  the  water  out  aa  you  can ;  then  eirefully  (for  now  all  the  aiao  i* 

remoTod)  lay  tholn  out  fiat  •eparately  upon  linen  to  dry. 

"  Xoit  of  fPoxinji  thi  Stgathti. — Melt  the  pure  white  wax  orer  a  lamp  of  moderate 
heat,  just  merely  to  keep  it  in  a  liquid  etate ;  then  fill  the  aame  deep  tray  aa  abor* 
dMoribed  with  boiling  water,  and  with  another  limilBr  to  the  upper  one  before  deacribed 
(wbich  mutt  be  kept  for  thii  purpoaa  only) ;  put  a  clean  piece  of  blottiag-paper  in  thia 
tray,  and  lay  your  negatiTe  face  downwardi,  and  with  a  aott  flat  hog'i-hair  bni^ 
about  an  inob  wide,  dip  it  into  the  liquid  wax,  and  bnub  the  ncgatiTe  over,  vhen  U 
will  be  immediately  traniparent,  and  it  can  be  done  eo  that  there  is  very  little  redun- 
dant wax ;  after  which  it  may  be  put  between  two  or  three  Ihidmcsaca  of  blotting- 
paper  and  ironed  if  necenary,  which,  however,  ahould  not  be  very  hot,  when  it  la  ready 
to  take  poiitivea  from. 

"iWfirN  m  Negatm,P^«r.—1tkB  one  part  of  the  iodide  of  ailvcr  before  described, 
end  add  two  paita  of  water ;  then  add  as  much  iodide  of  potassium  aa  wiH  rediatolre  JL 
firuah  your  paper  with  the  foregoing,  lot  dry,  put  into  vatcr,  and  proceed,  in  all  reepecti^ 
ai  above  deaciibed  for  the  negativea 

"JjMito^iWtNW.—Eicitewilh  TSo.  1  ;  blot  off;  lay  it  in  your  preea,  place  tb 
negatire  face  downwaida ;  expose  to  the  light  from  ten  leconda  to  bhlf  a  minute,  or 
more,  according  to  the  light  (not  in  the  sun],  and  bring  out  with  No.  3  ;  and  when  it 
is  neai4y  developed  add  No.  1 ;  then  take  it  up  and  pour  water  upon  it,  and  then  place 
it  in  hypoiulpbite  of  soda  (cold)  until  the  iodine  i«  removed ;  oAer  which  put  it  into 
alum  water,  about  half  a  tcaspoonM  of  powdered  alum  in  two  quarta  of  water ;  thia 
will  readily  remove  the  hypoaulphito,  and  also  flx  the  positive  more  particularly ;  it 
will  also  take  away  aay  impuiitiea  which  there  may  bo  in  the  paper ;  after  which  put 
it  into  clean  cold  water,  and  change  two  or  three  timea. 

"  I  have  been  thus  particular  in  describing  the  proccu  which  I  have  adopted,  man 
oepeoially  for  bcginnera ;  and  with  great  clcanlineas  and  care  in  each  proccsa,  and 
especially  in  keeping  all  the  bottles  with  the  chemicals  tree  ihnn  dirt  of  every  kind,  the 
foregoing  will  lead  to  favourable  reeultL" 

Kr.  U«weU«n'aPiocMB.— This  gentleman,  after  stating  that  his  method  <if 
manipulating  is  almost  similar  to  Ur.  Fox  Talbot's  procoai,  says ; — 
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"  I  hava  ckrafoUf  ftdlo<r«d  the  atep*  of  iu  pn^;>«8«,  mi  have,  I  beHere,  triad 
MVlf  all  the  modiScttioiii  vhich  hiTe  bean  at  Tarione  time*  iDggeeted,  and  it  u 
noaAaUe  tbat^  in  tlie  long  period  which  hai  now  elapted,  no  important  unprorenienti 
in  |a^)er  photography  ifaoold  hare  been  introdnced. 

"  The  paper  vhioh  I  uia  is  maniifholiired  by  Turner,  of  Chaffind  Mills,  and  bean 
tb  water-mark  iif  *  Toraer't  Patent  Talbatype.'     It  ia  not  free  from  faolti  -,  black 

'  qiaekl,  arising  from  biaai  and  iron  oaad  in  its  maiinhcture,  will  often  appear,  but  it  1* 

I   a  inn  compaet  textme,  and  make*  good  negatiraa,  free  ftom  the  iroollineM  vMch  Ii 

I  btil  to  other  lamplea  of  paper  Thicb  in  other  reipecta  are  superior. 

I  "  A  iheet  of  tbii  paper  ahould  be  futened  with  silror  ping  to  a  piece  of  flannd 
Mntehed  orer  a  board,  and  libanlly  bnuked  on  one  tide  with  a  aolntion  of  nitrate  of 

'  rilnr,  of  the  atiength  of  thirty-three  graini  to  the  oOnce  of  diatilled  water. 

« In  doing  thic,  and  in  the  aubwqnetit  maniptilatioiia,  T  uh  a  bruih  formed 
of  a  floek  of  cotton  wool,  partly  drawn  through  a  glaaa  tube,  which  thus  make* 
a  oanTenient  handle;  thii  anangement  vna  anggealed  by  Mr.^  Buckle,  and  I 
belieTe,  bean  hie  name ;  it  is  known  as  a  Buckle  brush,  and  in  tny  experience  poa- 
UBili  II  adTantage*  over  a  gtua  rod  or  triangle,  or  any  of  the  other  many  contriTances 

'   which  havp  been  niggested,  for  the  cMirenience  of  spreading  solutione. 

*'  Am  aoon  ai  the  sheet  of  paper  is  partially,  but  before  it  ia  qnite  dry,  say  in  about 
two  minntes.  it  is'to  be  immaned  in  a  bath  of  iodide  of  potasaium,  of  the  strength  of 

'   twenty  graina  to  the  onnce  of  water  ;  all  ur-bnbbles  muat  be  carefull;  got  lid  of ; 

I  and  the  alieet  will  speedily  aatums  a  primroae-ycUow  colour,  the  back  appearing 
neariy  as  bright  si  the  &ce, 

"  It  may  now  be  ahifted  at  once  to  a  bath  of  water,  which  shonld  be  changed  four 

'  or  fire  liines,  and  the  paper  allowed  to  soak  in  it  for  two  or  three  hours,  so  aa  to 
intoie  the  remoral  of  all  soluble  salts,  and  leave  ■  pure  iodide  of  aiher  distributed 

'  thmoghout  the  substance  of  the  paper. 

'         "  The  whole  of  the  prwess  may  be  performed  in  full  daylight 

"When  thoroughly  washed,  each  sheet  is  to  be  hang  up^  separately,  and  when 

'   dry  ia  imptored  by  aiposnre  for  an  hour  or  two  to  the  full  raya  of  the  eun. 

"  It  may  then  be  subjected  to  strong"]  pressure  in  a  screw  frame  and  kept  for  oto  ; 
it  will  keep  good  for  any  length  of  time. 

"  To  excite  it  for  camera  nse,  take  Three'  drops  of  aceto-nitrale  of  silTcr  {tit  aato- 

'  Kerala  CMrirfui^  of  Jl/ly  graiiu  nitraU  of  ailmr  tcith  one  oimn  of  vmUr  and  ont  aai  a 
h^f  drathm  af  aeetU  octi),  and  throe  drops  of  a  aaturated  solution  of  gallic  acid ;  add 
theae  to  one  drachm  of  diatilled  water,  which  quantity  will  be  about  luffideut  for  a 

I   sheet  of  the  ordinary  siie  of  9  x  7  inches. 

'         "  In  anmmar  weather  die  above  proporUons  are  sufflciciit,  bnt  in  winter,  when  the 

'  air  ia  cold,  fovr  or  Are  drops  of  aceto-nitrate,  and  four  or  five  of  gallic  acid  may  be 

'  safely  nsed  to  the  drachm  of  water. 

i         "  Thia  eocitEng  solution  ghonld  be  liberally  applied,  in  the  atmc  manner  as  that 

'   described  for  iodizing ;  the  paper  should  be  evenly  and  thoroughly  wetted,  and  vben 

j   well  soaked,  blotted  off  with  a  sheet  of  clean  white  hlotting-papcr.    A  round  ruler 

'  ndledoverit  with  aflrm  pressnre,  answenvery  well,  and  inanresa  uniform  application. 
"  The  paper  is  now  ready  for  the  camera,  and  should  be  screwed  firmly  into  the 

I  hoUer,  so  aa  to  exclude  all  air  as  much  as  poaaible.  Under  these  circumstances  it  will 
kaap  damp  for  many  honrs,  and  may  be  depended  upon  to  retain  its  whiteness,  even 

'   in  aoaimer  weather,  for  twelve  honn. 
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"  Witli  ft  tliTM-inel)  Rou  leni,  and  *  qauter-inch  duphn^,  the  turn  of  sxpO' 
■nre  win  Tuy  trom  eight  to  ftfteen  minntca,  accurding  to  tbs  character  of  IIm  Ii^ 
and  tba  colour  of  the  object  to  be  C0Fi«d.  The  exact  titne  can  only  be  taught  b; 
experienoe. 

"  In  deTelopiog  I  nuke  uu  of  aoalo-iutrats  of  iilrer,  and  aolution  of  gallic  lai 
m  eqnal  propoitioDB,  the  mdib  aa  iiii«cted  tor  the  exciting  eompound,  bat  vitbout  the 
addition  of  anp  water.  Thia  mnit  be  mixed  only  immediately  beJore  it  ii  wantad,  ei 
it  deecmpoaea  with  freat  rapidity ;  baring  prepared  a  anfficient  qnandty  for  a  aingk 
■heet,  tay  about  one  and  a-half  drachm,  bruih  it  dtut  the  excited  aide  of  the  pqia 
with  a  clean  new  brush. 

"The  picture  on^t  now  graduall;  and  erenlytoappear,  beginning  with  the  d^,  and 
then  &intlv  oxhibiting'  trace*  of  the  darlmr  parts  and  the  shadows.  At  this  pofatt  of 
~ie  dcrelopment  I  abandon  thense  of  the  oompoundmiztute,  and  continue  the  action  wiA 
the  gallio  acid  alone.  A  Buckle  brush  (Fig.  63)  is  here  of  great  service,  ai  it  mnhlw 
the  operator  to  add  more  of  nitrate  of  ailTer,  or  bnm 
I  of  gallic  add,  as  the  cue  may  require,  to  the  difierant 
'  portions  of  the  piclure ;  and  this  is  a  Tsry  proper  place 
to  deaciibe  that  article.  A  BncUebruali,th^,  te  made 
aa  liillaw* :— Procure  k  piece  oT  glaa  tabe,  fi,  abont 
half  an  inch  in  diameter  and  six  inehca  long ;  hare 
either  a  ^eoe  of  silrer  wire.  A,  a  little  longer  than  the 
tube,  Hid  with  a  ioop  at  one  end,  or  a  piece  of  «tlk 
thread,  ps«s  the  wire  or  thread  through  the  tnbe,  and  fiuten  1«  the  end  whieh  oomca 
throng  a  tnft  of  clean  cotton  wool,  C ;  hj  pulling  the  other  end  of  the  wire,  it  fome  ■ 
t  of  brueh  for  epreading  solntions ;  the  wool  csn  be  tbrown  awa  j  wlien 
dirty,  and  a  Iraah  piece  substituted ;  the  loose  end  of  the  wire  may  be  held  in  its 
place  by  bending  it  orer  the  edge  of  the  tnbe. 

"In  those  parts  where  it  develops  too  slowly,  nitrate  of  silver  may  be  chiefly  oaed, 
iriiile,  on  the  other  hand,  tie  parti  which  are  inclined  to  darken  too  quickly,  may  be 
brushed  with  the  solution  of  gallio  acid  alone  ;  and  thus  a  more  oomplete  control  otm 
ibt  derelopmont  of  the  picture  is  obtsined  than  can  be  effected  by  the  use  of  the  glam 
rod,  or  any  other  method  that  I  ani  acquainted  with. 

~y  this  practioe  I  have  saved  many  pictures  that  must  otherwise  have  been  loet, 
and  in  many  otheta  again,  have  obtained  a  higher  degree  of  excellence  than  wonU 
'e  been  practicable  under  other  treatment. 

"  In  order  to  obtain  a  negative  that  will  print  well,  it  ia  better  to  carry  the  devfr 
lopment  fuither  than  may  at  first  sight  appear  dniiable,  and  it  should  be  carefully 
examined  by  transmitted  light  before  the  operator  ia  sstisflcd.  When  a  full  definitian, 
even  in  the  parts  where  the  shadows  of  the  landscape  were  the  daikeat,  ha*  been 
obtained,  the  photograph  should,  without  delay,  be  well  washed  in  cold  water,  and 
then  immersed  in  a  saturated  eolntLon  of  hypoenlphite  of  soda,  and  left  in  thia  until  all 
trace  of  the  yellow  iodide  of  silver  ha«  been  removed. 

"  If  this  should  prove  tedious  and  diffloult,  as  will  tometimei  be  the  case,  it  is  wdl 
to  pour  away  the  aolution  into  a  stock  bottle,  and  make  a  littlo  &eah  {jial  ttmifh  to 
cover  Iht  lAwf),  which  will  always,  on  application  to  the  balf-cleand  picture,  oomplete 
the  removal  of  the  y  ^ow  colour ;  and  the  new  aolution  may  be  added  to  the  atod 
battle,  and  tlins  aid  in  keeping  up  ita  stMngth. 

"  The  proof  must  now  be  thoroughly  washed  for  an  hour  or  more,  in  asreral 
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wttan,  to  get  rid  of  aU  tnoa  of  hyponil^ta  of  aoda,  vludi,  if  tofbred  to  TMMin, 
vonld  utadiullf  dsMinj  the  piotora. 

*■  Whan  tlu>niiiglil]r  dried,  it  ibould  be  waxed,  which  may  be  done  wiUunit  riik, 
by  layiog  the  iheet  between  two  pieoee|  of  blotting-  piper  utimted  with  ordinary 
white  wax,  and  pawiiig  a  modBrmlcly  hot  box-iron  orer  the  whole.  A  anfficient 
qnanti^  of  wax  will  be  abeorbed  by  the  photographic  negative,  which  will  Iho* 
>iiie  tmuparant  when  viewed  by  trannnitted  light. 

"  It  will  print  maeb  quicker,  and  ia  leea  liable  to  injury  from  any  chance  oonttet 

with  liquid,  or  from  the  humidity  of  the  air,  than  if  left  unwazed. 

"  The  photognph  ia  now  finished. 

"  In  the  foregoing  deeoription  I  havo  descended  into  partieulart  which  will,  I  fear, 

!m  todioualy  minute,  to  thoM  irito  are  ttot  aware  how  much,  in  photography,  depends 

I  opan  triflea.     But  I  am  eonnnced  that  the  diferenoe  between  the  vro^  of  different 

I  opeiatora  mainly  OMUiets  in  the  obiemnae  or  the  n^lect  of  triflei  leemingly  alto- 

I   geUuT  nnimportanL    Other  formula  beeidea  thoae  which  I  deacnbe  will,  I  wdl 

I   know,  produce  excellent  result*  in  the  handa  of  akilfu]  manipulatora.     I  only  apeak  of 

those  methodi  which  for  eome  time  pait  I  have  myacif  exduaiTely  used,  and  by  aid  of 

which  I  have  anoceeded  in  making  my  betA  negatirea. 

"  Tbe  practice  ia  limple  and  certain,  and  I  recommend  it  with  confidence." 
M.  &•  Say**  Tiuijui. — Among  the  many  modificationi  of  the  oalotype,  we 
havB  thatofU.  Ouitare  La  Gray,  who  give*  na  the  fbUowing  directions : — 

"Firtt  Opiratien. — Dissolve  three  hundred  grains  of  isinglaia  in  one  pint  and  three 
iters  of  distilled  water  (for  this  purpose  use  a  water  bath). 
*'  Take  ona-half  of  this  preparation  while  wann,  and  add  to  it  a*  under :  — 
Iodide  of  Potaesium  ....       200  gnjna 

Bromide  of  ditto 60      » 

I  Chloride  of  Sodium  ....  Si      „ 

'   Let  theae  salta  be  well  diaaolved,  then  filler  the  solution  thinugh  a  piece  of  bnee,  put 

t,  atill  warm,  in  a  large  dish,  and  plunge  in  your  p^er  completely,  IwC  by  leaf,  ime 

n  the  othEv,  taking  care  to  prevent  the  aic-bubblea  from  adhering  to  the  paper. 

"  Put  about  twenty  leavea  at  a  time  into  the  dish,  then  tnm  the  whole,  tiioee  at  the 
top  to  the  bottom,  then  take  them  out  ono  by  one,  and  bang  them  by  one  earner  with 
in  bent  like  the  letter  S,  to  dry  spontaneously. 

"  When  hung  np,  attach  to  the  oppoaito  comer  a  pieoe  of  bibulous  paper,  which 
will  beilitate  the  drjiog. 

"When  the  pqer  is  dry  ent  it  tbe  aice  required,  and  picterve  it  in  a  folio  tot 
um;  this  paper  may  be  na4e  in  the  daytime,  aa  it  ia  not  sensitive  to  li^t  ia  this  state. 
"  Tha  bromida  doe*  not,  in  this  caae,  act  a*  an  aeoelarator.  u  ii  doea  on  the  silver 
platM  of  tbe  Dagaerreetype,  because,  inatead  of  qnickaning,  it  retarda  the  operation  a 
Httle ;  ita  action  ia  to  preaerve  from  the  gallic  acid  the  whito  of  the  paper,  whloll 
mold  bla^en  more  rapidly  if  you  employed  the  iodide  of  potoasium  alone. 

"  dke«d  (JrmwttMi—^epare,  by  tbe  light  of  a  taper,  the  fidlowing  aolntiou  in 
a  stoppered  bottle— diatilled  water,  six  fiuid  ounoea ;  cryttalliied  nitrate  of  nlw, 
UO  grain*. 

"  Wbea  the  nilrato  ia  dissolved,  add  one  ounce  of  cryalalliiaUe  seetia  aeid ;  be 
omhl  to  exdude  this  bottle  from  tbe  light,  by  ooveriog  it  with  blaok  paper.  This 
aaln&Mi  will  ke^  good  nntil  the  whole  is  naed. 
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"  Vhai  you  wiih  to  iqptnte,  pour  Iha  Mlutioo  upon  k  ptxMl^K  or  glua  dab,  aiir- 
rounded  with  a  glui  or  paper  bordei  to  keep  the  liquid  horn  nmning  o£  I  nnullT'  taka 
the  lolutioii  out  of  the  tioCtle  bj  meuii  of  a  pipette,  to  ai  to  prennt  the  diatHbutioa  td 
anj  peUids  of  dnit  or  other  impurity  over  the  gioia  ilab. 

"  Take  a  aheet  of  the  iodised  papei  bj  two  of  the  wroen,  h(ddi]ig  than  pvpendiaa- 
lady,  and  gently  lower  Ihe  middle  of  the  paper  upon  the  oentra  of  the  ilab ;  sradnally 
dqneas  until  the  aheet  is  equally  apread  ;  repeat  thia  operatiDn  aeretal  limea  until  the 
•Ir-tebblee  di«^peat ;  take  alao  the  precaution  to  keep  tbe  u^er  aide  of  tho  p^et 

"  In  qidcr  to  prevent  the  flngen  Irom  apotting  the  paper,  paw  a  bone  paper^kniie 
under  the  comer  of  the  sheet,  to  lilt  it  from  the  i^  between  that  and  the  thnmli. 

"  Let  the  aheet  remain  upon  the  ilah  until  the  formation  of  the  chlaro-hraBo-iodide 
of  dherisperfeoL 

"  Tbia  may  be  known  by  the  dieappeanmoe  of  tiie  Tiolet  colour  which  the  badk  ot 
the  paper  at  fliat  preaented ;  it  muat  not  be  left  longer,  othraiwiw  it  would  Iom  its  aoni- 

"Tbe  time  nquired  to  effect  thia  chemical  change  i«  from  one  to  Sve  minntea, 
dependinf  upon  the  quality  of  the  paper. 

"  Spread  upon  a  glau,  fitted  to  the  frame  of  Iha  camera,  a  piece  of  white  paper  wail 
fotked  in'  water ;  upon  thia  place  the  prepared  aheet,  the  aenaitiTti  aide  apwarda. 

"  The  paper  which  you  place  undemealh  muat  be  IVaa  ftom  apot*  of  iron  and  otlicr 
impniitieB. 

"  It  i»  oIm  neceaaory  to  mark  the  aide  of  the  glaaa  which  ought  to  be  at  the  bottom 
of  &a  camera,  and  to  keep  it  alwaya  inclined  in  that  direetion  when  the  papen  are 
applied ;  if  this  piecaution  ii  neglected,  the  liquid  ooUeoted  at  the  bottom,  in  falling 
oTor  the  prepared  paper,  would  not  fail  to  produce  apots.  The  paper  thus  applied  to 
the  glaw  will  remain  there  for  an  hour  without  falling  o^  and  can  be  placed  -within 
that  time  in  the  camera. 

"  When  I  am  going  to  take  a  proof  at  a  diatanoe,  I  taoirtcii  the  aheet  of  liniof;  Wtf 
,with  a  thick  ablntion  of  gtaa  atabic,  and  can  thna  pieaerra  for  a  kingor  time  ita 
bnmidUy  and  adheaion.  I  sanalaoin  this  eaae  makanaeof  two^aiaea,  betwatai  which 
the  paper  ii  plaoed,  acoording  to  the  direction  of  H.  Blanquart  BTnard;  but  it  i* 
neoeaaaiy  to  take  great  core  that  the  plaies  of  glan  are  perfectly  dean,  and  to  han 
them  re-poliahed  if  BCratched. 

"  I  employ  for  tbia  purpOM,  bloltiog-paper  to  clean  them,  t*  well  aa  my  platea ;  h 
u  much  anperior  to  linen,  and  abaoibs  liqnida  and  impuritica  that  adhere  to  it.  I  itetar 
apare  the  blotting-paper,  for  I  would  rather  uae  a  leaf  too  much  than  be  imoert^ 
about  the  cleanness  of  my  glast. 

"When  the  aheet  of  lining  paper  adheres  well  to  thegilaBi,itahauldnotber«nioTad, 
but  only  moi  atoned  afreah  with  water,  after  which  you  may  apply  another  aheet  of  tte 
aansitiTe  paper. 

"  In  preparing  NTcral  aheets  of  the  aenaitiTe  paper  at  a  time,  it  ii  not aaaij  la 

waah  the  slab  for  each  afacct ;  yon  need  only  draw  orer  it  a  piece  of  white  paper  tn 
xwmoTB  any  duat  or  pellicle  formed. 

"When  your  operatiODa  are  finiahod,  yon  may  pour  back  the  aceto-nitt«ta  of  aibw 
into  a  bottle,  and  reaerre  it  for  anothra  time. 

"  The  neoaaaity  of  employing  H.  Gny'e  p«qpen  in  a  wet  state  ia  theirnoat  i^'oatiiM- 
aUe  quality,  but  certaialy  the  reaulti  obtained  by  atriot  atloitMa  ti  "    " 


DB.  DUHORIl't  PKOCESa.  161 

'    often  ezaaediDglf  beautiful.    Fox  derelopisg  the  Inuge  the  foUowing  ii  noonunended, 
I    which  doM  not,  however,  differ  enentiillf  tnaa  the  deTdoping  prooenea  ilreedy 


"  Hake  «boutm  pint  bottle  of  BStuistediolutdon  of  gftllio  aoid,  hsring  acid  in.  exce«, 
■nd  Dsiiig  diatilled  Titer ;  daoat  a,  portion  into  s  ■maUer  bottla  for  general  lue,  isd 
ill  up  the  other  bottle ;  you  will  (hue  tiny*  h«Te  a  dear  Mitarated  ralution. 

"  Pour  upon  a  ilab  of  glm,  kept  luniHuital,  a  litQo  of  thii  Iic[nid,  Bpreading  it 
•qoallrwillkailipof  paper,  then  apply  the  paper  which  hat  been  eipoied  ia  the  lane 
manner  •■  deeoribed  fbr  the  negatira  paper,  being  oareful  to  keep  the  hack  dcy.  Watch 
its  dBTelopmeat,  which  is  eanly  obeerred  through  the  back  of  the  paper;  jou  may 
bftTe  it  thna  as  long  aa  the  baek  of  the  image  does  not  begin  to  ipot. 

"  When  it  ia  rendered  very  TigorouB,  TonoTe  it  quiokly  to  another  clean'  eUb,  and 
well  waah  it  in  Boreral  woteis,  oocuionilly  turning  it,  and  gently  pauing  the  finger 
DTer  the  back ;  by  this  meani  you  remore  any  ciystal*  of  gaUio  acid  which  might  apot 
the  picture. 

"The  appearance  of  thei  mage  at  the  end  of  thiipnioeia  will  enable  you  to  judge  if 
it  waa  expoaed  in  Ihe  oanera  the  proper  time. 

"If  it  beeomeaabluiehgrey  alloTer,  the  paper  hat  been  eipoeed  to  long;  if  the 
■ttongeat  lights  in  the  object,  which  ehould  be  very  black  in  the  n^atiye,  are 
deeper  than  the  half  tinta,  it  hai  still  been  too  Itmg  ezpond ;  if,  on  the  contrary,  it  bu 
bean  eipowd  too  iboit  a  time,  the  lighta  are  hot  elightly  mariwd  inhlaok. 

"  If  the  time  hai  been  Juit  nght,  you  will  obtain  a  proof  which  will^exhibit  well- 
deSncd  caotrast*  of  black  and  white,  and  the  light  parte  very  transparent.  The  opera- 
tion  i«  sometimes  accelerated  by  heating  the  gallio  acid,  and  by  thin  process  the  dark 
parts  of  the  pictnie  are  rendered  very  black. 

"  To  &x  these  negative  proois,  a  very  strong  solulioa  of  hyposulphite  of  aoda,  about 
aoB  ounce  of  the  hyposulphite  of  soda  to  four  fluid  ounces  of  water,  ia  employed,  and 
the  picture  is  allowed  to  remain  in  it  until  every  trace  of  yellowness  is  reaoved  from 

Bz.  XHamond'a  Pt<M*ai. — There  is  one  more  formula  which  deeorvcs  notice~I 
mean  that  of  Dr.  Diamond,  who  baa  been  a  very  successful  f  jllower  of  this  process ; 
duj  I  think  the  reader  will  he  mooh  iMneflted  by  a  caretul  perusal  of  his  remarks 
in  Lia  own  words : — 

'*  Von  bilnre*,"  he  wya,  "  than  any  atbov  depend  upon  not  having  good  iodiied 
p^er,  which  may  result — 

"1.  From  the  quality  of  the  psper; 

"  2.  The  mode  of  preparing  it ; 

"  3.  The  want  of  proper  diflnite  proportions  for  a  partieular  make  of  paper ;  beeanas 
J  Bnd  very  differont  Tesnlu  ensue  unless  these  thingi  are  relatively  considered.  I  have 
not  met  with  satisfactory  results  in  iodising  the  French  and  German  pliers,  and  the 
thick  papers  of  some  of  our  English  makers  are  quite  uselese. 

"  Turner*!  paper  of  the  '  Chafford  Mills'  make  is  greatly  to  be  preferred,  and 
thereHns  I  will  presume  that  to  be  used,  and  of  a  medium  thickness.  The  great  ikult 
of  Turner's  papen  consists  in  the  frequent  occumnco  of  spots,  depending  upon  minute 
portioni  of  bran  eoming  from  the  machinery,  or  from  the  rims  of  huttona  led  in  the 
Tigs  when  being  reduced  to  pulp ;  and  thus  a  single  button  chopped  up  will  oontami' 
Dale  a  lai^  portion  of  paper.  Occasionaliy  these  partidea  are  so  large  that  they 
mdoae  the  ailrei  sdutions  to  the  metsUio  state^  which  is  fbrmed  on  the  paper ;  i 
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Other  timM  Hicf  *n  ao  minuU  u  to  rimpty  decompose  th*  tolutini,  and  white  «pd 
■M  left,  miuh  injuring  the  a^et  of  the  piotuie. 

"  Whitmui's  paper  U  much  mora  IrM  from  hlemufaes,  bat  it  is  not  so  floe  U 
oomptct  in  its  texture,  the  a]det  in  pirticaUr  exhibiting  i  minutelj-speckled  appea 
BOOe,  ind  the  whole  picture  admittiDg  of  much  less  dcflnition. 

"Itmaj  not  bs  inippropriste  to  mention  here,  in  reference  to  the  minu 
■ttainable  by  piper  ncgitives,  that  ■  railway  nodes  of  six  lines  is  perfbctly  legible,  ml 
oven  the  ensure  for  a  nev  secretary's  name  is  disoeniible  in  a  speouncn,  wbioh  "wt 
obtained  with  one  of  Ross's  landscape  lenses,  without  any  stop  wbalsTer  being  aw 
and  ftfter  an  exposura  of  Atc  minutes  during  a  heavy  roH,  The  iliy  «u  scarcely 
dense  as  could  be, desired,  which  will  be  aooonnted  for  by  the  dull  atate  of  the  almofl 
phere  during  the  exposure  in  the  camera.  ) 

"  Having  selecttd  your  paper  ai  free  tmo  blemiihes  aa  poadbls,  which  ii  mcMt 
readily  aioertaincd  by  balding  it  up  to  the  li^t  (tfae  njeoted  sheets  doing  perfbotly 
well  for  positives,  it  is  well  to  reject  all  those  upon  which  any  doubt  eziats),  mark  tlta 
smoothest  surface ;  the  touch  will  always  indicate  this,  but  it  i*  wdl  at  all  timea  not 
to  handle  the  sorfacci  of  papen  more  than  can  be  aToidcd.  Thera  is  much  difllereiuw 
in  this  respect ;  some  iudiTiduala  will  leave  a  maA  upon  the  slightest  touch,  whereu 
others  may  rub  the  paper  about  with  perfect  impunity. 

"  I  prefer  the  pnpvr  to  be  iodiied  by  the  single  process,  because,  independeDtly  of 
the  ease  and  economy  of  time,  I  think  more  rapidity  of  action  is  attained  by  paper  ao 
treated,  aa  well  as  a  greater  intensity  of  the  blacka,  so  requisite  for  prodneing  a  doar 
picture  in  ftfter-printing. 

"  Take  sixty  grains  of  nitrate  of  sQTcr  and  sixty  gruns  of  iodide  of  potasnnm, 
diaselvB  each  separately  in  an  ounce  of  distilled  water,  mix  and  stir  briskly  with  tt 
glass  rod  so  as  to  insure  their ^xr/eet  mixture;  the  precipitated  iodide  of  lilTer  will 
fidl  to  the  bottom  of  the  vessel ;  pour  off  the  fluid,  wash  once  with  a  little  distilled 
water,  then  pour  upon  it  four  ounces  of  distilled  water,  and  add  6JS0  grains  of  iodide  of 
potMaum,  whii'h  itould  perfectly  re-dissolve  the  silver  and  form  a  clear  fluid ;  should 
it  not  (for  chemicats  differ  occasionally  in  their  purity),  then  a  tittle  more  should  be 
very  cautiousi;  added  until  the  effect  is  produced. 

"  The  msrlicd  aide  of  the  paper  being  laid  upon  the  surbce  of  this  fluid  in  a  proper 
porcelain  or  glass  dish,  immedistely  remove  it,  lay  it  upon  its  dry  side  upon  a  piece  of 
blotting-paper,  and  stroke  it  over  once  or  twice  with  a  glass  rod ;  this  as  effectually 
expels  all  the  particles  of  air  as  complete  immernon,  it  is  also  more  ecoDomioal,  and 
has  the  advantage  of  requiring  much  lees  time  in  the  afcer-imm anion  in  the  'hypo' 
when  it  is  required  to  remove  the  iodide.  Either  pin  the  paper  up,  or  lay  it  down 
upon  its  dry  sidv,  and  when  it  becomes  toleiably  dry  (perfect  dryness  ts  not  reqnisile) 
immerse  it  in  comman  cold  water  for  the  space  of  four  hours,  changing  the  *atx> 
during  that  time  three  or  four  times,  so  that  all  the  soluble  salts  may  be  remored; 
often  move  the  papi-rs,  so  that  when  several  aheets  are  together,  the  surflice  of  eadi 
may  be  equally  lubjeoted  to  the  water, 

"  If  this  paper  is  well  made  it  is  of  a  pale  straw  colour,  or  rather  primrose,  and 
perfectly  free  from  unevenneas  of  tint.  It  will  keep  good  fbr  several  yean ;  if,  bow- 
ever,  the  soluble  salts  have  not  been  mtinij/  removed,  it  attracts  damp,  and  becouas 
brown  and  uncertain  in  its  application. 

"  Upon  the  goudness  of  your  bdited  paper,  of  ooutse,  depend  the  fiitore  reauhs. 
Although  it  is  not  requisite  to  prepare  it  by  candle-light,  which  in  ftet  is  objectionable 
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tn  jour  inibility  to  see  if  the  jellow  tint  ts  equally  prodaced,  I  think  it  ihonld  not 
t  exposed  to  too  ttrong  a  light ;  and  u  the  fly-fiihcr  in  the  dull  winter  monthi  pre* 
he*  hie  fliee  ready  for  the  approaching  (pring,  ao  mej  the  photognpher,  in  the  dull 
•tther  which  now  prevdli,  with  much  advantage  prepare  hia  etock  of  iadix»d  paper 
Hdj  for  the  approach  of  fine  weather.  Many  other  waje  htve  been  recommeiided 
iiih  hare  proved  aucoenful  in  diScrent  henda.  Dr.  Hanaell,  of  Gnernaey,  poun  th< 
IKde  Mlutiini  upon  hie  paper,  which  preriouily  haa  had  ell  ila  edgea  tamed  up  ao  al 
t  memble  ■  diah ;  he  rapidly  poun  it  off  again  after  it  haa  completely  covered  the 
tper,  and  then  waehee  it  in  three  water*  fur  only  ten  minutea  in  all;  he  conaiden 
lit  thereby  none  af  the  liie  of  the  peper  ia  removed  and  ■  mam  favourable  aotion  la 
Hained.  In  the  experiment*  I  have  tried  with  the  air-pump,  at  recommended  by 
tr.  Stewart,  I  have  met  wilh  mnch  traubte  and  little  aueceaa ;  and  I  am  inclined  to 
bibute  the  very  benntfrul  epeeimena  which  he  h*»  produced  to  hia  own  good  manipu- 
lion,  under  fiivonrable  circumatance*. 

'  "  To  eictte  the  paper  take  10  dropa  (minima)  of  aolution  of  aceto-nitrate  of  ailver, 
Id  10  drop*  of  tatnrated  aolution  of  gallic  acid,  mixed  with  3  drachma  of  dlatilled 
later. 
'    "The  aceto-nitrate  aolntion  eonaliti  □f-' 

Nitrate  of  ailver 30  graioc. 

Glacial  aeette  acid 1  drachm. 

Dittilled  water I  ounce. 

"If  the  weather  i*  warm,  S  drop*  of  gallic  acid  will  Bufflcs;  and  the  excited  paper 
Itu  prepared  may  be  kept  longer. 

"  Thia  may  be  applied  either  directly  by  neana  of  the  glaaa  rod,  or  by  floating,  a* 
Mbre,  and  then  with  the  glua  rod.  If  fleeting  ia  teaorted  to,  then  a  larger  quantity 
nat  be  prepared.  The  paper  ahonld  bo  blotted  off  by  mean*  of  bloltiDg- paper  (which 
kmtd  never  be  naed  more  tban  once,  although  preserved  for  other  purpoBet\  and  put 
^  the  dark  fiamn  ibr  uae.  It  ie  not  requiaite  that  the  paper  ^ould  be  perfectly 
ffj-  Thia  eieiiing  ahould  be  conducted  by  a  very  feeble  light ;  the  paper  ia  much 
■ate  nnaitiTe  than  ia  generally  euppoeed ;  in  Ixot,  it  ia  then  in  ■  atate  to  print  from, 
^  the  aid  of  gaa  or  the  light  of  a  common  lamp,  and  very  agreeable  poeitivea  are  ao 
^■idoced  by  thil  negative  mode  of  printing. 

"  I  wonld  adviaa  the  aceto-nitiate  of  ailver  and  the  aolution  of  gallic  acid  to 
^t  in  two  bottle*  with  woodon  casea  differing  in  their  ahape,  ao  aa  nrit  to  mill 
^^an  operating  in  comparative  darknes*.  A  quarter  of  an  onnce  of  gallic  acid  put 
^  a  three-ounce  bottle,  and  juilt  filled  up  with  diatilled  water  aa  often  u  any  i« 
Kd,  will  aerve  a  very  long  time. 

"  I  woaM  advfae  that  the  paper  ahould  be  excited  upon  the  noming  of  the  day 
*^iti*  intended  to  be  naed;  for  then  ii  no  doubt  the  longer  it  U  kept,  theleeaact' 
"i  certain  it  become*.  I  have,  however,  oaed  it  aucceaafully  eight  day*  after  exe 
*>at,  and  have  a  good  negative  prodaced  at  that  length  of  time.  The  general  medium 
^"o*  of  expoeure  reqaired  ia  five  minute*.  In  the  negative!  exhibited,  the  time  haa 
wild  from  three  minntea  to  ei^t,  the  longer  time  hting  when  the  da;  wat  very  dull. 
"The  jnctnre*  ahould  be  developed  by  equal  quantities  of  the  aceto-nitrate  of  lilrer 
nd  the  aatnraled  aolntion  of  gallic  acid,  which  are  mixed  and  immediately  applied  to 
'^  cxpoaed  iurface.  Thi*  may  he  done  aever«l  hoiiia  after  the  picture*  have  been 
""■"red  from  the  camera.  Care  ahonld  be  taken  that  the  back  of  the  picture  doe*  not 
***>»e  wetted,  aa  Ihi*  ia  apt  to  jovduoe  a  atain  whkdi  will  ptint  off  upon  the  poritive 
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"  I^  upon  the  rononl  of  tlie  paper  &om  the  dide,  tho  picture  U  my  ■ppannt,  b; 
flnt  ■pt^jing  t  little  gillio  acid  end  immediatelj  afterwardi  the  mtxti  ■olntionfl,  iMi 
likelihood  u  inourred  of  ituniiig  the  negatire,  fiom  it*  being  moie  flTenl;  and  iutan 
dersbped. 

"If  browning  takes plue,  afevdropiof  ttrongaoetioacidwiUgGnerallj  ehnk  it. 
Should  the  picture  be  Tsrj  ttidy,  eitfaer  from  an  insufficient  oipoeaie,  went  of  li 
or  other  MOW, «  few  drop*  of  eiolutionof  p7rDg*llieacid,orthrse  grmim  to  the  oi 
of  water,  and  a  diachm  of  acetic  (cid,  will  act  very  beneficially.    It  eomctiiBea  gins  | 
u  impleuant  redneaa  npon  the  enrfkos,  but  produce*  great  intenait]'  upna  lookiag  | 
thnmgh  it.     Until  the  pjrogallio  eolatian  waa  added,  there  waa  scaroelj  anythiiig  ; 
Tiaible  upon  tbia  paplr,  the  failure  haTing  in  the  Jhrtt  instmce  happened  fMm  A*  I 
badne**  of  the  iodiied  paper. 

"  As  soon  a*  the  picture  is  eufflcientlj  developed  it  should  be  placed  in  water,  wbiek 
•bould  be  chauged  once  or  twice ;  after  soaking  for  a  abort  time,  say  half  an  hour,  it 
may  be  pinned  up  and  dried,  nr  it  may  at  once  be  placed  in  a  solution  almost  saturated, 
or  quite  so,  of  bypc-sulpbit«  of  soda,  lemaining  there  no  longer  than  is  needful  for  the 
tntire  removal  of  the  iodide,  known  bf  the  diaappearanoe  of  the  yellow- colour. 

"  When  trarelling,  it  i*  often  deairable  to  avoid  u«ng  the  hypovnlphite,  fbr  muy  i 
reaaoni — among  others,  getting  rid  of  extra  chemioala ;  and  it  may  be  relied  on  that 
negativos  will  keep  even  under  czpoaura  to  li^t  fbr  a  very  long  time.  I  have  kept 
some  myself  for  several  week*. 

"  The  hypoeulphite,  lastly,  should  be  effeotoally  removed  tram  the  negatira  by  | 
soaking  in  changed  waters.  1 

"  Some  prefer  to  use  the  '  hypo '  quite  hot,  or  even  boiling,  a*  thereby  the  liae  of  ' 
the  paper  it  removed,  allowing  of  its  being  readily  afterwards  waxed.  I  bave  alw^s  ' 
found  that  pouring  a  little  boiling  water  upon  the  paper  effectually  aooomplishea  the 
objeot ;  some  negstives  will  readily  wax  even  when  the  siae  is  not  removed.  A  Toy 
hot  box-iron  it  best  for  the  purpose ;  but  the  most  important  thing  to  attend  to  is,  that  > 
the  paper  should  be  perfectly  diy  ;  and  it  should  therefore  be  patted  between  blotting-  \ 
pqw  and  wall  ironed  before  the  wax  is  applied.  Negatives  will  attnot  moisture  from 
the  atuioaphere,  and  tberefbro  the  irening  should  be  resorted  to  immediately  bafcre 
the  application  of  the  wax.  I 

"  Before  oonoloding  theteremarks,  I  would  dnwtheattention  of  tho  reader  to  the  I 
gnat  oonvenienoe  afforded  by  ■  yellow  bag,  made  so  Urge  a*  to  cover  entirely  the  head  [ 
sad  ■boulder*,  and  confined  round  the  waist  by  means  of  a  stout  elastic  band.    In  a  ' 
tecent  excunion,  I  bave  with  the  grealett  ease  been  enabled  to  change  all  my  p^«n  I 
without  any  detriment  wbatercr,  and  thereby  dispensed  with  the  weight  of  more  than 
a  iiDgle  pspeT'holder.    The  bag  i«  no  inccoiTenieiice,  and  answers  perfectly  well,  at 
any  residence  you  may  chance  upon,  to  obstruct  the  light  of  the  window,  if  not  pn>- 
teoted  with  shuttdrB. 

"  I  would  also  beg  to  mention  that  a  certain  portion  of  the  bromide  of  silTer  intm- 
dueed  into  the  iodiied  paper  seeme  much  to  accelerate  its  power  of  receiving  tho  green 
odour,  at  it  undoubtedly  does  in  the  collodion.  Although  it  doc*  not  acoeluate  its 
gtntral  action,  it  is  decidedly  a  great  advantage  for  foliage.  Iti  best  proportions  I 
have  not  yet  been  able  to  determine. 

"  I  would  also  ofi^  a  caution  upon  too  great  reliance  being  placed  upon  the  use  of 
gutta-percha  vessels  when  travelling,  as  dniing  the  past  aummcc  I  bad  a  bottle  con- 
taining distilled  water  which  cane  into  {ueces,  and  I  bave  now  a  new  gatta-pereba 
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Uf  ^uoh  hu  Mpumted  from  iU  ndw.  Thi«  nay  appSM  trivial,  but  whan  airay 
bim  hon*  the  giMteat  inconvniicDM  rMvlta  from  looli  accidsnti,  which  may  be 
EaNly  aToidad." 

Ml,  ItoWMfa  JiautM  has  bean  allndad  to  by  Dr.  Biamond,  and  haTing  toma 
ddmto  thsmoit  of  iHigiiiality,  IftbaUiatradaoaithere,aiiit  taayprovBiuefultoaome 
tt  OBT  tmtXeor  phok^raphan,  prsouaiiig  that  the  oso  of  the  air -pump,  >b  direoted  by 
Mi.  Btevait,  ia  hi^y  uaeful  in  iodiiing  the  paper  in  th«  trax  paper  prooea*.  In  the 
tanption  of  hia  pioceie,  Mr.  Btewart  aays  ; — 

"laLall  •Dofine  myaelf,  for  theaakeof  brsTity,  to  the  menipulatory  detaila  naoei- 
Miy  for  the  prodtution  of  negatiTea. 

"F^ftr. — I  prefer  to  all  othcn'WhattDan'a  make,  aa  lupptied  to  me  by  Ui. Sand, 
lord  j  it  u  lather  thick,  and  does  not  readily  tibeorb  the  wax  neoceeory  to  render  it 
mSaiently  ttancpanot ;  but  thcae  objectiona  can  be  oreioome,  aa  will  be  hereafter 
wplained,  while  it  giTee  a  minnteneat  a*  well  ai  mellownaia  of  detail  which  I  have  not 
fcand  in  any  other.  Canem's  Freneh  paper,  and  the  paper  known  as  '  Papier  Saze,' 
•It  goed  papeta,  and  the  meet  eaaily  handled,  being  itrong  and  tenaoiona  in  their 
tnton.  Both  atand  the  aetiott  of  the  air-pump  peifecUy ;  the  former  requiree  to  be 
MfrtiSy  Bvleelad,  it  ia  eo  inegnlar  and  Cull  of  deiacte,  but  girea  rery  interne  blacka ; 
tlu  latter  ia  regular  and  good,  m  Gu;  aa  my  esp«rieiie«  of  it  goea ;  it  reqiurea  loogeT 
npgaora  than  the  others,  bdng  leaa  aenaiUTG  when  prepared. 

"  n  leJite  thr  Paptr,  prepam  ft  aolntion  in  the  following  prapoitioni : — DiaaolTe 
OHooMe  (4Bi)  gtaina)  of  iodide  of  potaaiium,  end  30  grains  uf  liromide  of  petassium 
(I  often  omit  the  bromide)  in  twenty  onnoea  of  diittlled  water,  and  alter. 

"  For  Vbatmau's  paper  it  ia  adTisable  to  radnea  the  iodide  of  potaanum  one-fifth 
—to  about  380  or  400  graini.  Fane  this  solntion  into  a  tray,  and  having  out  iheets 
if  pa|(r  a  little  larger  than  the  riie  finally  nquired  for  the  camera  (this  ia  desirable, 
M  tbe  harden  are  ^ways  more  or  ]««■  defeotiTe  in  iodizing,  and  the  paper  may,  after 
tW  aperuian,  be  out  to  tbe  exact  aize  required),  place  one  afaeet  floating  on  tho  sola- 
!■«,  than  sUp  the  next  sheet  edgeways  imdemesth  the  first,  aa  it  floats— doing 
I  lUs  nnsitly,  so  thst  tbe  sheet  may  not  lose  its  rigidity  before  it  has  been  slid  fairly 
,  Badertha  fli*t  aheet;  repeat  this  with  erery  successive  ahset — as  many,  if  necessary, 
■■  Ib«  dsplh  of  tha  solution  in  the  tray  will  permit.  Any  other  mode  of  placing  the 
.  AsNa  in  the  tray  will  anawsr,  bat  tho  above  is  a  rapid,  simple,  and  eSbetnal  way  id 
I  uuwriiiig  the  aheets  in  the  bath,  so  as  to  svoid  the  presence  of  air-bubbles,  and  may  be 
i  Mplojed  on  all  aimilar  ocoasions.  When  all  tha  sheets  ftre  immersed,  cover  the  upper 
we  with  tbe  liiinid  by  raising  the  whole  handle  of  the  sheets  together,  and  reveniDg 
t^an  in  the  bath,  the  upper  sheet  b«ng  thus  undennoet.  In  four  or  flve  minutes, 
rtile  still  in  the  bath,  roll  this  bundle  of  sheste  up  loosely,  small  enough  to  be 
dicfped  into  the  glass  cylinder,  in  oonneetion  with  an  air-pump. 

"  Tha  pump  I  use  is  a  simple  direot-aotion  one ;  the  flexible  tube  attached  to  it, 
ssd  throng  which  the  air  is  eifasusted,  flniBhoa  in  a  flat  lid  lined  with  Indian-rubber 
OieviBg  a  valve  in  the  middle),  which  ia  placed  on  the  top  of,  and  hermetically  cklMS, 
I  la  npiij^t  gUas  eylittdrical  vessel  When  tho  roll  of  paper  is  dropped  into  the  ^aas 
'  erbuder,  pour  over  it  the  solution  in  the  tray  in  sufficient  qusntity  to  cover  the  paper, 
I  "id  forte  t.  jaece  of  gutta-percha  or  glass  down  to  the  top  of  the  roll,  in  order  to 
prevent  its  rising  in  the  cylinder,  while  the  sir  is  being  exhausted.  Then  placing  tho 
M  on  the  ground  top  of  the  cylinder,  a  few  strokes  of  the  pump  euSoe  to  exhaust 
lbs  air,  and  the  action  may  be  continued  aa  long  as  the  air-bubbles  are  observed  to 
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MCipe  from  tlie  ptper  to  the  lorftoe.  .Generally  ipukiaf.  Emit  or  five  uinatM  Mittec 
for  this  oparttian,  and  the  paper  maf  be  left  a  fev  minute*  mere  in  vammi  before  bainf 
removed  hum  the  pump.  The  rail  ii  then  picked  out,  or  npeet  into  the  tny,  and  tlie 
liquid  again  poured  orer  it,  ao  that  Ihe  floatjnf  aheeta  may  be  eaaily  aqMialed  M 
they  are  taken  out  «i>d  hung  up  one  by  one  on  an  extended  coid  to  d>7  irithad 
prerioua  waihing  in  irater.  Tbey  are  now  ready  for  use  a*  nquired.  The  <qieiMkn 
ma;  be  oonducted  in  ordinary  daylight. 

"  With  Canaon'a  paper  and  the  '  Papier  Saxe,'  their  sizing  ii  to  tenanitMu  thtm 
is  no  feer  of  oontinuing  the  action  of  the  pump  too  long ;  but  Mre  tnnit  be  takoi 
with  Whatman's  paper  in  submittiDg  it  to  the  action  ol  the  pnmp,  aa  ft  loses  its  aiaing 
with  great  facility.  I  believe  this  ha*  been  obviatad  in  the  more  recent  mann&cture, 
hat  it  has  been  an  obetade  to  the  use  of  that  paper.  The  nnsizing  is  indicated  whib 
under  the  pump,  by  -the  presence  of  a  glutinous  froth  on  the  surftoe  of  the  liquid, 
which  doe*  not  disappear  u  bubUee  do  in  water.  When  tiie~  quantity  of  size  aei  free 
is  Tery  sm^  the  paper  may  still  be  used  with  safety ;  but  the  defbot  is  generally 
diaeovered  in  the  Bret  sheet  used,  while  dsveloping  in  the  bath  of  gallic  aoid.  Hh 
destruotion  of  the  body  of  the  paper,  hitherto  imperoeptible,  is  now  seen,  if  it  ezial, 
while  ezunining  the  sheet  by  truupamnoe ;  and  iu  thst  case  the  whole  batch  iodiied 
had  better  be  set  aside,  as  it  is  probable  mo«t  of  the  sheet*  are  injured.  This  pap*, 
when  porfeot,  will  keep  many  month*,  or  a  year;  and  as  paper  thus  prepared  ii 
employed  in  all  the  following  procasaes,  a  quantity  suflicient  fbr  a  month'a  cob. 
sumption  am  be  iodised  at  once,  and  put  to  the  necessary  test.  Should  Whatman'i 
paper  be  now  mmu&ctured  of  snffldent  tenacity  to  resist  the  action  of  the  pomp, 
there  will  remain  no  uncertainty  aa  to  it*  being  perfectly  iodized  and  uninjured,  an! 
the  only  cause  of  &ilure  with  thst  paper  remoTed. 

"Tiie  solution  of  iodide  of  potassium  can  be  prcaerred  indefinitely  (lefJenislied 
,onIy  with  fresh  to  replace  the  quantity  absorbed),  if  it  ia  regularly  fittwed  af^  use. 
Should  it  become  very  yellow,  putting  into  the  bottle  a  small  quantity  of  atarch,  and 
allowing  it  to  digest  for  some  hours,  then  filtering  it,  will  restore  to  it  its  piindtiTe 

"  Tb  Render  the  Paper  fiswMiv.—This  operation  must  be  pecfiHined  by  tlie  light 
of  a  candle  or  a  yellow  curtain.  In  flre  ounces  of  distilled  water  diisolTe  h^  an  oonea 
(or  310  grains)  of  nitrate  of  Bilver,  and  thereto  add  flre  draduns  of  glacial  noetic  kcid, 
and  filter  the  solution. 

"  III  Method. — Poor  4ie  sbove  solution  into  a  perfectly  clean  'tray  (which  ehonU 
nerer  be  employed  for  any  but  silTer  solutions),  and  float  a  sheet  of  iodized  paper  on 
ita  surface,  extending  the  sheet  rapidly,  beginning  at  one  end,  and  lifting  itonoecr 
twice  by  the  comers,  to  see  that  there  ore  no  air- bubbles ;  then  cotm*  it  up,  and  leave 
it  thus  floating  on  the  sUTer  lolulion  for  ten  to  twelve  minutes,  or  even  a  quartw  of  an 
hour,  as  it  is  essential  that  the  solution  should  tboreaghly  penetrate  the  thickness  cf 
the  paper. 

"  Should  the  quantity  of  the  silver  bath  at  hand  be  small,  in  lieu  of  pouring  it  Eato 
a  tray  (which  is  rarely  quite  flat),  sufflcient  may  be  poured  on  a  plate  of  glass  (theglaaa, 
if  need  be,  of  a  slider),  levelled  so  that  none  ihould  flow  over  the  side*,  and  the  sheet 
of  paper  floated  thereon  for  the  same  length  of  time.  During  this  interval,  prepsn 
the  glaia  or  ilato  of  the  camera  elides  by  placing  it  beside  you  carefully  levelled.  If 
a  glass,  it  had  better  be  flnilly  deaned  with  a  few  drops  of  acetic  acid,  to  remove  any 
grease,  so  that  water  may  flow  really  over  it     Upon  this  glass  or  slate  pour  a  layer 
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of  nia  OT  diMiUsd  wUar,  juit  nfflciant  to  aorar  it.  Then  takmg  m  Bheqt  of  thick 
bibaloui  paper  {printing}  out  to  the  liie  of  ths  ^ua,  1>J  it  thereon,  lo  that  it  it  once 
bnlubei  the  inter  on  the  glut,  to  which  it  tdberei  iriduiat  air-bulibtM,  end  becomei 
1  wat  linini:  to  reeeite  ptetantly  the  aenfitiTe  aheet  of  paper ;  the  rmraa  of  water 
BMtbeiemoTedhj  lifting  up  the  gluahjr  the  oonier.  Four  over  thia  lining  another 
kyar  of  pnre  water,  and  then,  on  the  expiration  of  the  tan  or  twelTO  minutes,  lift  the 
■beet  of  aenvtiTB  paper  carefully  np  from  it*  bath  by  the  eotnen,  allowing  it  ta  drain 
tr  a  nomBnt ;  depoait  it,  floating  on  the  paper  lining,  the  wnaitiTg  aide  (that  which  waa 
in  contact  with  the  nlver  bath)  uppennort  towards  the  operator.  The  interrening 
l*r«r  of  water  permita  of  the  aheet  being  eaailj  adjuated  in  ita  proper  poaitioa ;  then 
■oaing  the  glna.  and  coman  of  the  eheela  to  prerent  than  ^p^ng  between  the 
fingm  and  thumb,  tilt  up  the  glaaa  alowlj  and  gently  so  aa  to  allow  the  interreniDg 
nter  to  eaeape  by  one  earner,  when  the  two  sheets  will  adhere  Bnnly  to  each  (-Ifatr 
•nd  to  the  glass,  without  the  presence  of  air-bubbles.  LeaTing  the  glass  fbr  a  minute 
4r  two  npright,  with  the  aame  comer  downwards,  tu  allow  all  the  excess  of  moisture 
to  disappear,  it  may  now  be  placed  in  the  alider,  ready  fbr  exposure,  taking  cars  not 
taierena  its  position  for  some  lew  minutes  more,  lest  any  drop  Aould  re-traTeraa  the 
diett  and  leaTe  a  aCain.  The  chief  use  of  the  lafar  of  water  in  this  operatian,  is  to 
pnimt  the  pnsence  of  air-babble* ;  it  alto  secures  the  proper  position  of  the  ahoet 
without  handling  it,  which,  with  Whatman's  paper,  aa  at  present  made,  is  to  be  aToided 
■s  moeli  as  possible,  it  tears  so  eanly.  An  experienced  manipulator  can,  howoTer, 
diqnuD  altogether  with  the  layer  of  water. 

"  The  paper  thna  prtpared  for  expoanra  preserres  its  extreme  sendtiTeneas  with  its 
Dtristun,  which,  socording  to  weatlier  and  climate,  may  endure  an  hour  or  two,  within 
wliieh  limit,  Iherefbre,  the  sheet  ought  both  to  be  exposed  and  dereloped.  In  wioter, 
and  cdd  damp  weather,  it  may  remain  minit  eight  or  ten  Houib.  Whan  the  -risw  to 
bt  taken  osn  be  reached  within  that  interral  of  time,  this  mode  of  preparing  the  paper, 
on  whidi  the  image  is  intended  to  fall  directly  on  the  aheet  of  paper  without  interren- 
tioD,  the  moat  rich  and  delicately  beautifol  results  are  obtained. 

"  The  time  of  exposure  depends  as  usual  upon  the  intensity  of  the  light,  and  npoa 
tils  nature  of  the  view,  whether  aboonding  or  not  in  deep  shadows,  and  also  upon  the 
Isngth  of  the  foouB  and  diameter  of  the  diaphragn.  With  a  3-iaoh  lena,  focus  of  14  to 
IS  indies,  and  diaphragm  of  S-lOths  of  an  inch  diameter,  the  exposure  for  ordinary 
laadacape  may  vary  from  a  qoarter  of  an  hour  to  half  an  hour.  I^per  thus  prepared 
^MiB  Tar;  prolonged  exposure  without  injury  ;  I  am  thereAM«  guided  in  my  opara- 
linia  by  the  nature  and  composition  of  the  view ;  by  ita  daAer  portions,  without  mnoh 
'■'snace  to  the  bri^ter  lights.  I  also  find  it  safer  to  exposo'it  a  fcw  minutes  longer 
than  may  be  snfSoitmt,  no  injury  resulting  from  so  doing. 

"!>«(  MttiaJ.—in  order  to  preserve  the  paper  moist  in  all  weathers  for  one  or  two 
ifh  so  as  to  permit  of  distant  excursions,  the  following  modifloaUon  of  the  preceding 
plan  ihonld  be  adopted.  In  this  operation  it  ia  neoeasary  to  employ  doable  glateea  to 
''» iliders,  the  paper  being  placed  between  the  glasses : — 

"  Flanging  the  iodimd  sheet  into  the  ^ver  bath,  instead  of  merely  floating  it  on  the 
•rfaee,  cover  it  entirely  with  the  liquid,  avoiding  air-babblea.  Aflar  remaining  10 
■inolcs  in  the  bath,  lift  up  the  eheet,  allowing  it  to  drain  for  a  moment,  sod  convej' 
'  into  another  bath  of  distilled  or  cleaii  lain-water,  lo  wash  off  soma  of  the  eioesi  of 
tke  nitrate  of  silver.  If  the  paper  is  lo  be  used  within  ten  or  twelve  hoars,  flvo 
■xiautear.  wsshing  will  quite  suffice ;  if  not  till  the  next  day,  the  washing  should  be 
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pralaiigedto  tM  or  Sftwn  nuDiitM.  Should  tha  dbtiUed  mtn,  «ft«r  wMhing  mmti 
diwta,  beooma  niUkf ,  it  Iiad  better  be  renewed. 

Plioing  the  mulleT  glm  (tluU  irhioh  i*  aemrvtt  tbe  lena  during  Hut  exfomm), 
orafiillj  aleaned  with  ■  fer  dn^i  of  aoedc  acid,  od  a  level,*  pour  on  it  >  Uyo'  d 
diitiUed  or  run-watar.  Upon  diu,  float  u  before  the  aheet  or  aeDSitive  paper  ranond 
from  iti  ntsr-bitli.  In  thii  inMance  it  it  of  no  eoneaqnoioe  wbich  eids  of  tbe  dwat 
ii  doiniincdi,  u  it  ia  asniitiTe  tbroaghoat  and  on  both  aide*.  Inclining  the  giwrn,  tk* 
paper  will  adhere  to  it  by  the  eicape  ef  the  tr«t«r.  Then  raplaoii^  the  glaM,  wiA  ita 
adhering  iheet,  on  the  Isrel,  let  it  be  immediately  covered  with  a  ihoet  of  wet  bibnhma 
paper  (or  a  layer  of  water  can  flnt  be  extended,  and  the  lining  >heet  b«  at  ohm  Makad 
by  being  floated  thereon  and  «d|nlt«d  to  oOTer  tlie  lenaitiTa  iheat,  and  the  interreoing 
water  drained  off  at  before),  and  retaining  the  gUal  in  lh«  Wt  hand,  with  the  edge  of 
theaecondgluaof  thealider  gnaped  in  the  right  hand,  inolined  at  an  an^  of  fbrty-fl*e 
degreaa,  rub  twice  down  the  lurfaoe  of  the  bibulooa  p^ier  from  one  end  of  the  ^aaa  to 
the  other,  aaffloicntly  hard  to  force  out  all  the  molttvre  poaaible,  without  tearing  the 
paper  itself.  The  aeoond  glass  is  than  immediately  applied  to  the  paper,  to  wkioh  it 
oling*  finnly,  is  erenly  adjusted  to  the  other,  and  wiped  dry ;  the  two  adbering  glim>% 
with  their  imprisoned  sheets,  are  then  placed  in  the  slider  ready  for  exposure.  Sheets 
thoa  prepared  remnin  moiat  a  day  or  two,  and  an  but  little  less  sensitiTe  titan  thoat 
prepared  »a  first  described. 

"  A  Titrtt  Mtllud,  which  in  certain  cinnuustanoaa  may  be  convenient,  ia  to  prepan 
an  iodized  sheet,  by  leaving  it  immersed  aa  above  in  the  ailver  bath  tar  ten  or  twdve 
minutes,  waahing  it  in  distilled  or  rain-water  for  twenty  minutes  thereafter,  and  agam 
is  a  aecond  bath  of  di«tUIed  water,  if  de«it«d  to  remain  lonsttiTe  fiir  more  than  ens  or 
two  days.  On  removal  £;om  the  water,  hang  it  up  to  dry,  or,  if  hnnied,  dry  it  betwen 
several  luocesiive  eheata  ot  clean  and  new  blotting-p^ier. 

"To  those  in  the  habit  of  uung  Jfr.  Le  Gray's  waxed-paper  proceas,  or  any  of  its 
aodiBcattoni,  I  would  reoommend,  in  prefivenoe  to  this  last  method,  t«  iodise  thair 
wax-paper  with  the  sir-pump,  and  use  a  ailver  aolulion  of  the  strength  hereiuted.  I 
have  found  a  decided  superiority  in  the  waxed-paper  prepared  m  memi ;  it  poaaaaaea 
greater  vigour,  and  ia  capable  of  much  longer  expcsure  without  injury. 

"  In  all  these  proocasea,  the  iodide  of  silver  not  being  oonflned  to  the  anr&UM  of 
the  paper,  a*  in  other  paper  pnioeeaea,  but  penetrating  the  body  of  the  paper,  a  aotn*' 
what  greater  quantity  of  atlvar  ia  expended ;  and  I  would  raoommond  all  bt^imwia, 
until  they  have  had  some  eipenence,    to  use  in  every  instanoe  &eeh  aolntions  if 

"The  aceto-nitrate  of  silver  solution  should  always  be  colourless  i  it  doss  not,  how* 
over,  long  remain  BO — discolouring  in  aday  or  two.  Themosteffectual  way  of  puri^Fiag 
it,  preferable  to  the  use  of  charcoal  d  noir  animal,  ia,  I  &ai,  to  treat  it  as  foilowa : — Put 
a  email  quantity— aay  a  teaspoonfiil  or  less — of  kaolin  (decomposed  felapar  employed 
by  the  porcelain  manufacturers)  into  about  eig^t  or  tan  ounces  of  the  solution,  in  a 
transparent  bottle,  where  it  acts  aa  a  filter  ;  shake  up  the  solution  and  expose  it  to  Ik* 
onlinaiy  daylight  for  a  few  minutes,  in  order  to  complete  tbe  decompoaition  already 
commenced,  by  which  time  the  fvl^ar  ha*  snbaided,  and  then  the  liquid  filtered  will 

■  I  nnploy,  u  i  ytrj  Unit  portable  lersl,  a  trlingte  of  brua,  farmed  of  ttitt  pieosf,  lUadwd   i 
tSBMIiR  >t  tbe  corafnliyacrewB.  wblcli  at(li<  aimietlBie  can  be  nlwd  or  dipnaani  (o  protlnai  s 
level.    Tha  wlUidiHitofoseartbaaDnwapennitaoriliapleoca  Mnt  abump  Intolkg  ainett 
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.  pMidatr;  sfinr  otTtUUof  thenitnte  of  tilTeroaiLlM  added,  toiMtora  die  iBength 

"  Tt  Dtn^af  th»  Pidurt. — All  opention  bIbd  to  be  conducted  bjr  yelloir  light.  The 
ilwel,  piokeddFtheiUte  or  remoTod  fiwn  between  the  glaaoee,  u  extended  u  nqiidly 
md  imiftinolj  m  poenble  on  the  mrftoe  of,  end  then  immediotelj  corered  with,  a 
Mtunted  nlntion  of  gallio  acid ;  wy  a  discbin  of  gallio  acid  diaaolved  in  a  pint  rmd  ■ 
Uf  ofvaUr.  This  eolntion  ahonld  mly  beprepared  wbeti  required,  and  heated  alittle 
te  hutrai  its  dissolutioii  if  naceaterr. 

"  A  liheet  prepared  by  the  fint  method  ahould  be  placed  in  the  gallio  add  fordorelop- 
ment,  before  it  haa  become  qnile  dry,  lest  it  ebould  detach  it«elf  from  the  elate  and 
beonte  rtainsd  by  touching  the  alider.  For  the  elieete  between  glanee,  bbvctbI  boon 
B^  intenelM  between  the  exposure  and  developmenL 

"  If  the  ffCT  hu  been  inffidently  acted  upMi  by  the  light,  u  ia  slmoct  iUTuiably 
ilia  caae,  the  development  will  take  place  efiectually  in  the  aimple  gallic  aeid  baUl. 
His  length  of  time  required  Tariea  with  the  oircumstanceB  and^tlie  paper  employed. 
Csmoq'b  paper  develops  rapidly,  in  one  or  two  bonr*  on  the  arenige.  The  paper 
Sue  ii  longer  in  beginning  to  appear,  and  tben  proceeds  rapidly.  Whatman'a  paper, 
thongli  the  moct  eensitiTe,  is  the  slowest  to  develop,  but  aupporta  beat  t^  action  of 
the  gallic  acid.  Sometimea  two  or  three  houn  will  suffice  for  it,  but  very  often  ten  or 
twdve  houn  are  not  too  much,  and,  if  cooTanient,  by  remoral  into  a  freah  bath  of 
galUe  koid,  after  the  first  haa  become  dissolTcd  and  turbid,  it  may  be  left  with  aafety, 
ud  oflaa  with  advantage,  double  that  time  in  the  gallic  add  bath.  The  completion  of 
tbs  dndopnunt  ia  beat  ascertained  by  ciimining  the  sheet  by  transparence.  When 
the  wMtM  begin  to  lose  their  brilliancy,  when  tlie  blacks  become  opaque  and  well 
penetrated,  it  should  then  be  tianfeired  to  a  tray  of  clean  water.  A  little  experienoe 
viUsarre  to  indicate  when  the  diirelopment  is  complete,  without  the  neceaaity  of 
liftiBg  or  handling  the  abeet  frequently ;  the  view  then  appeara  to  b«  ulmoet  hMt  under 
andity  veil.  The  derolopment  ahould  eren  be  puabed  beyond  this  point,  as  the  details 
in  Am  white*  (which  represent  the  shadows  of  the  picture)  only  appear  at  the  very 
ImL 

"  The  ataina  aimflar  to  marbling  that  are  complained  of  ei  frequently  occurring  at 
this  itage  of  the  operationa,  proceed  sometimee  from  iniufflcient  saturation  in  the  silver 
lath,  hut  often' also  from  want  of  clcanlineai.  To  assist  in  guarding  agaiiut  thia  kit 
ttaia,  it  ia  well  to  adopt  the  practice  of  never  separating  the  ienntiaed  sbect  from  its 
paper  lining ',  but  removing  the  (wo  sheets  togetlicr  from  \he  slider,  immene  them  so 
h)  the  gallic  acid  bath,  and  leave  them  thus,  the  lining  undermost,  until  the  develop- 
Hunt  is  eonplets.  The  aheet  is  thus  preserved  by  the  bibuloug  paper  from  the  etaina 
oeeanoned  by  the  deposit  on  the  bottom  of  the  tray.  This  practice  baa  &rtlitr  the 
adnotage  of  ambling  &e  manipulator  to  handle  a  large  eheet  of  paper  without  fear  of 
ita  tearing,  as  it  otherwise  ao  frequently  does  by  ite  own  weight  when  lifted. 

"  In  the  caae  of  papera  sensitiied  by  the  aecund  or  third  methods  described  abovc^ 
■naaei^tor  ten  dropa  of  the  silver  eolation  may  be  added  to  the  gallio  acid  bath, 
aflcr  the  aheet  has  lain  in  the  bath  some  ten  or  fifteen  minntea ;  bat  this  ia  not  alvraya 
UceMary. 

"  Altar  an  bonr'a  immersioa  ia  the  gallic  acid  bath,  should  aay  of  these  sheets, 
irkea  esaniined  by  transparence,  show  bla^  still  very  feeble,  owing  to  inauffldent 
etpotute,  they  can  be  plaaed  in  a  freih  goUio  add  bath  to  which  ten  or  twenty  drop* 
Af  tha  iilver  colatian  have  been  previously  added ;  the  opacity  of  the  block  ia  thtia 
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WHuiderablj  incrausd  by  th*  deposit  of  lilver  on  tliem  which  ia  tfatu  detannisML 
But  tiut  i«*oni«e  •hould  be  anplojed  with  much  circumipeotion,  hecaiua  it  tta^  to 
dininidi  the  bMnony  of  the  new,  hy  lendenng  tbe  contrut  hetween  iha  lights  lad 
the  shadow*  huiher  than  thay  are  in  nature,  depriting  the  shadowi  of  their  due  tmw- 
pareocy,  and  produoing  the  uanatunl  effects  seen  is  >ODie  photogtaphto  landacapca. 

<  Tariaus  accelerating  pracesses  so  frequently  rocommended,  appear  to  be  but  this : 
the  eipoBure  in  the  camera  being  too  rapid  to  pemit  of  the  imsge  appearing  under  the 
influeoce  at  ftoble  re-agents,  reooune  ii  had  to  tboee  more  poverful,  which  will  alwxja 
produce  an  image,  provided  the  paper  itself  can,  without  staining,  tuppoct  their  aotiMi. 
~  ice  these  processes  onlf  succeed  well  on  glass,  which  can  resist  their  aetioi 
nninjursd.  But  thcita  chemical  re-agenti  destroy  the  nalunl  harainny  of  the  image, 
aabetituting  an  artificial  efltet ;  becanw  their  action,  bearing  in  preference  oa  the 
Uacks.  proceeds  faster  than  in  the  proportion  of  the  action  of  the  light  upon  ekch  pdnt 

he  camera.    Thus  Tery  rapid,  hut  lesi  per&ct,  proois  are  obtained. 

"  Tc  Fix  tht  Stgativt. — On  the  lemoval  irom  ihe  gallic  acid  bath,  the  sheets  (itiD 
by  oandle-ligbt]  should  be  washed  in  two  or  three  waters  for  a  quatter  of  an  hour,  n 
they  ma;  be  left  in  the  water  indeGiiitely  till  it  is  convenient  to  proceed  « ith  then ; 
then  pluDged  in  a  bath  of  either  hyposulphite  of  sods,  or  bromide  of  potaaniun  of 
the  strength  of  one  ounce  of  either  to  sis  or  eight  oonee*  of  water,  or  strongar.     Thii 

3eas  is  preferable  when  abroad,  as  it  does  not  expose  the  operator  to  the  risk  of  stain- 
ing his  work,  which  the  former  is  so  apt  to  do.  When  the  negative  bu  lain  in  the  hypo- 
sulphite bath  for  about  fifteen  minutes,  it  may  be  exatnined  by  daylight  to  aeo  whetho' 
Uia  yellow  colour,  Tisible  on  the  hack  of  the  negative,  or  more  esgily  bj  transparence, 
hti  disappeared.  If  so,  the  dissolution  of  Ihe  yellow  iodide  of  silver  is  cSealed  and 
the  opetation  is  tamijutted.  The  sheet  is  then  thoroughly  washed  in  water,  itequently 
changed,  lor  several  hour*.  A  quarter  of  an  how  or  half  an  hour  in  the  bromide  bath 
suffices  to  Ax  the  negative  temporarily ;  hut  it  must  be  flied  as  above  by  hypoaulpliits 
of  soda  on  ratum  hocae. 

"  The  final  proceas,  which  is  genetilly  neocssar;  (though  with  some  of  these  p^cn 
it  may  be  dispensed  with),  is  to  wsx  the  negative,  when  perfectly  dry,  in  ot^a  to 
render  it  mora  transparent  when  required  for  printiiig.    The  meet  ninple  mode  of 

impltshing  this  is  to  place'  the  negative  face  downwards  on  a  sheet  of  clean  p^tr, 
rubbing  ■  piece  of  white  wax  on  a  clean  heated  German  iicn  till  the  wa:x  melts )  qiread 
it  all  over  the  proof)  as  much  as  it  will  imbibe.  When  the  sheet  is  caturaled,  p]aee  U 
sucoesaiTely  on  two  or  three  sheets  of  thick  btolting-psper,  ironing  it  all  the  time  tiD 
it  has  parted  with  ita  exoes*  of  wax.  Can  must  be  taken  that  the  iron  employed  is 
not  too  hot ;  the  wax  should  melt  fceelf  when  it  touches,  but  without  ebullition. 

"  Whatman's  make  of  paper  is  sometimes  inconveniemlf  thick  for  printijjg  &osd, 
and  also  receives  the  wsx  with  difficulty.  Inlbatcsse,  sfierfliiDg,  but  before  wsaiiig, 
the  negative  should  be  submitted  for  about  half  an  hour  to  a  baih  of  concentrated 
sulphuric  acid  in  the  proportion  of  oee  ounce  to  six  ounces  of  water,  and  tLa 
thoroughly  washed  in  seranJ  waters.  This  destroys  the  sizing,  snd  renders  the  M(a> 
tivs  very  transparent  without  injury. 

"  These  directions  appear  much  more  tedious  in  description  than  they  will  he 
found  in  practioe  \  by  following  them,  paying  specisl  attention  to  cleanliness,  tlia 
resulta  tie  so  regular  and  constant,  accompanied  with  so  little  variaticn  in  their  repe- 

on  under  any  circumstances,  that  I  think  very  little  experience  will  suffice  to  rendfl 
any  beginner  expert  and  certain  in  hi*  opet«tioni.    Unless  some  accident,  ind^ondent 
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otttiapnM««,intirT«ii(!i,  It  nrelj  indaed  liappem  that  oa  going  oat  (or  tlw  d«r  with 
thiw  0*  four  ttiMta,  I  do  not  ratnm  with  u  tnttnjr  diffarant  ud  paubls  riawc,  no 
mittaT  ■Inmt  wlwt  tha  wealhei  mtj  be. 

"TIm  Moond  of  the  preceding  matfaodi  I  find  the  moat  oonTenient  tor  um  wlian 
abMDt  from  konie ;  and  when  one  can  oairy  ■  uaall  hood,  or  uij  toeaoi  of  changing 
the  papan  in  the  aliden  protected  from  dayli^t,  it  ii  neceaaaiy  to  have  but  one 
alider,  *■  » thin  box  will  oitj  aiz,  eight,  or  t«n  double  gI«Me*  with  Hieii  ^aparad 
dkaeti,  to  he  luoeesnTel;  ezpoeed  in  the  Mune  alider  ti  required.  I  have  littla  doubt, 
witb  ths  aid  of  the  nitiate  of  lino,  theae  ma  j,  without  an;  nuiteiial  diminution  of  Mn- 
aibilitj,  be  prsMrred  moiit  for  many  d«;g,  tinea  at  prEaent,  with  « little  pi«oautioB 
thej  Ktain  theii  moiatuie  two  or  thiee  daja,  particuUrlj  if  Uiich  Eagliah  pqwr  hu 

Mww  Pia  0  *—  ■■.—Many  nsw  applioatians  of  the  calotype  piooeaaea  hiTe  been 
pnqwead  and  pimetJied  with  aome  aucceas,  afa  owing  howunirenal  the  prinoipla  inToIved 
^nrails  in  natore.    A  brief  aunmary  of  aome  of  thete  may  not  be  uoiatereating  to  the 

(^/amolfpt  WM  10  called  by  Sir  John  Henchal,  cyanogen  in  combination  with 
inm  forming  a  leading  part  in  the  proceaa.  ApBoa  of  paper  ii  vaahedorcr  with  • 
lolntion  of  ammonio-citiate  of  iron,  aufflciently  strong  to  be  of  a  iherry  colour.  Es- 
poae  the  paper  in  the  camera,  and  develop  tJie  piotore  by  waahing  it  apaiingly  with 
common  yellow  ferro-oyanate  of  potiu,  when  the  negative  diaappeaia,  uid  ia  replaced 
bj  •  poaitiTe  of  a  violet  colour,  on  a  greeniah-ydlow  ground. 

The  £iMr;<^!f>e  BonaiatB  in  the  application  of  a  aolulion  ofauodnio  acid  two  drachma, 
ooumon  lalt  five  gnina,  mucilaga  gam  arabic  half  •  fluid  dnuhm,  distilled  water  one 
fluid  dracbm  and  a-half,  to  paper  which  ia  afterwards,  when  nearly  dry,  washed  with 
eolation  nibate  of  silver,  containing  one  drachm  of  the  aalt,  to  an  ounce  of  distilled 
wntei;  the  paper  is  expoaed  in  the  camenu  The  image  ia  brought  oat  by  the  appli- 
cation of  ■  aolution  containing  a  drachm  of  concentrated  solution  of  green  inlphate 
of  iron,  in  two  dnuhms  and  a-half  of  mucilage  gum  anUe. 

AmpHj/tj/ft  ia  also  a  discovery  of  Sir  John  Henchel,  and  receive*  its  name  from 
the  &ct,  that  negatiTe  and  poaitira  pictures  can  be  prodnced  by  one  proceaa.  Faper 
may  be  prepared  either  with  the  feno-tartiate  or  the  ferro-citrate  of  the  protoxide  of 
■Micuiy  or  of  lead,  by  using  the  cream  of  the  sails,  or  by  sncccasive  i^licationa  of  the 
nitiatea  of  their  oxid«a,  alternating  with  solutions  of  the  ammonia-tartrace  of  iron.  The 
jnqioitionf  of  the  process  are  not  yet  fixed. 

THE  WAS  PAPER  PHOCEsS. 

Bx.  Vooj'b  Tsoeafls, — We  shall  now  ooniideT  a  twin  branch  of  the  art.    I 

•Hade  to  the  wax  paper  prooaaa,  firat  practised  byH.  Le  Gray,  and  ainca  very  ancoesa- 

fiilly  by  several  eminent  photographera,  amongst  the  moat  auccessful  of  whom  ataoda 

Mr.  Fanlon,  whole  beautiful  views  of  aeveral  cities  and  place*  in  Buaaia  were  all 

taken  by  thia  pioo*** ;  in  fact,  it  is  the  moat  UMfbl  of  any  to  the  traveller  who  doea 

not  wish  to  be  troubled  with  the  incumbrances  necessary  to  the  suooeeaful  pntotice  of 

collodion;  ■ad^iamaAsof  Dr.  Percy,  which  I  subjoin,  bnai  mnniit  in  tbhiawiiitiiiii 

St.  Perey,  after  rcanaridng  that  "  there  ia  no  field  in  eoienoe  which  pramiaat,  at 

,    th»  iirnewit  time,  a  riohra  haneat  to  thoee  who  poasess  the  scientifle  ao^ainmenti 

I    wUeh  qiiali^  tlwm  for  its  cultivation  than  photogra^y,"  oontinuea : — 
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"  lAit  nmmer,  l8St,  it  will  ba  rsnembend,  tfce  tempentura  wai  maaa^  U^ 
pntlcaliri;  iir  tbs  aailf  pvt  of  Jul^,  the  tbenso meter  freqnentlj  indteatiBg  BO*Flk 
in  the  ahado.  Wt  thall  «]1  long  remomber  the  tropical  cluneter  of  A«t 
— ttenniBiliiiiDg iridtoatnclondfi>rd>i«in  nieceMon.  riiegnd 

wbedier  on  ooIlodiaDind  pUtei,  or  od  piper;  and  I  met  irUk 
lETirir  vith  Ha  piper  pnnM*.  Tha«  can  b«  m  doubt,  1  think,  (hat 
irere  mtirvlf  ooouiomd'  by  tha  faigb  tempnvtBra  of  tbe  naaon.  I  had,  btfoR,  ttm  | 
(xmstantff  acomtomed  to  woilr  saoeenniUf  vitll  the  ordinaiy  paper  prooeM  in  taU^  i 
Imdicape  Tiewi ;  theiodiied  paper  baing  excited  on  the-minniiig-of  ■  calbtTpe-ocv-  ■■ 
a,  and  theima^  dereloped  in  tba  ertnii^  m  ivtuiniug-Uoiuv,  tttK  vmdatiiirilRr  | 
liill  and  dale  minj  a  mile. 

"  In  eold  ««*ther,  I  bava  taken  totenbly  good  pictarea  torn  itjr  tSx  ttr  a-  | 
(jtement  of  Ae  pajier;  Init>  in  the  ■eeam  mentioned,  I  waa  unable  topradnoB  pieliM*  ' 
dl  Mrtuftctoiy,  nnlen  Ae  proo«H  of  dBTelf^nnent  took  plaee  fimnoSat^,  v  i 
rer;  ^ortl;,  after  the  alide  -was  vithdrtim  from  the  camera.  The  image,  if  dm- 
lopedatakterperiod.iraimoit'niuatlifaetory — the  defect  being  eapadBllT-omn^esrai  ' 
n  viewing  tbs  negiUva  by  tnuiamitted  l^ht  It  vis  porma,  and-putimbrfynOi 
flle  darker-parts.    The  proeeae  whidl  I  empio]'  i3<  u  followv : — 

"  I.  B/Mim  for  tHa  Slagk  Waih.—lo  100  graini  of  nitl«tB  of  ailfer,  fiaaotvadk  . 
Ave  fluid  omicea  of  water,  add  MO  giBini  of  iodide  of  potaaatnm,  vhidi  irrathwrna*  \ 
than  sufficient  to  form  a  clear  tolutian  wiA  that  qnactitjr  of  nitnte.  , 

"  2.  Jkeitaig  Uqmi. — Berenty-flre  grains  of  citrate  of  iflTer,  fitadV«d  in  OBB  ui 
»halr  fluid  onnee  arf  water,  to  vhicb  are  added  two  drachma  of  facial  aeetio  atf  | 
One ortwo  diopa  of  this  solntion  (knovn u  soebi-oitjMe  of  eSver)  to ona-dradntif  \ 
dfatSled  water,  to  which  ore  added  one  or  two  drops  of  aqueous  sohitionaf  gdlibaiii  | 

"  i.  StPtbimd  bf  aceto-nitrate  and  gallic  acid  dilated  with  onee  at  twits  A« 
Yolame  of  water.  [ 

"  With  the  waxed  paper,  on  the  contmy,  T  mat  with  exBdleot  reaults  dariDg  tte  . 
tost  part  of  that  sultry  season,  having  obtained  a  good  picture  aAar  sulijeadng  it  to  i 
tbs  fdlawing  ierav  (eat :— E  excited  the  paper  in  the  morning  about  tni  f^eloe^ 
immediatclj  aAenrards  eiposed  it  in  the  camen.    T  wididreir  the  alidti  cenb^ 

le  paper,  coreied  it  with  a  block  velvet  bag,  and  left  it  during  many  hours  of  the  dl? 
fteely  ezpoaed  to  the  brightest  snuahine.  I  developed  At  image  at  ten  in  l&a  etanap 
and  with  perfect  luccera,  Tbo  experiment  was  made  on  one  nf  the  hottest  days  ratte 
early  pnit  of  July.  I  have  made  several  ezperimeats  on  this  subject,  and  witb  A> 
le  result. 

"  Hence  it  would  Kem,  that  one  special  advantage  in  the  use  of  the  waxed  papv 
is,  that  it  will  keep  well  in  hot  veatber.  It  may,  therefbre,  6b  oonfldently  rB»»* 
mended  to  trareHera  in  hot  climates.  For  tnvellera,  there  is  no  photograpliic  piuUM, 
which,  in  respect  to  convenience,  can  be  compared  to  die  fKpei  procca* ;  bat  uidHi 
fte  paper  wHl  keep  a  reasonahia  time  when  exdted,  Sie  application  ofthia  iuumai  Itr 
dicapea  is  neceasarily  very  limited.  The  tisveUer  ahould  be  able  to  oxnto  die 
paper  over  night,  and  walk  from  plaee  to  plaee  with  his  camera,— take  any  vteVt 
wfaioh  he  may  desire,  and  return  home  in  the  evening  to  develop  Aem.  UnlMi  kt 
can  do  thii,  he  must  have  his  portable  tent,  and  carry  abont  widi  him  all  dts  ntceMiT 
apparatus  for  mmipulatian.  In  certain  oases,  as  in  rambles  in  the  l&at,  it  may  ^ 
d  eairabie,  from  otber  considerations,  to  have  such  a  tent,  in  which  ealotype'manipid*'  . 
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;  tiMWB^tlM  dM  pnaliMd;.  ni,  in.Mdi  owm^  Ae  (ikl)nlfmi  lb  th» pwaciMti, in 
'  i4itkdMMitodrn^u»ivlllBrti)ie«pvdM«'i)t«M>ittanglrappV;Bitt,«mtbRi, 
^  itiriabrtlfctwtett-yrttwbln  thtiiMt»d  of  Ttftntiigg  ftom  (faaa  to  Um«to  Idi 
'l  t«(A»tfcepB|HMor<taTalqd^|bB'atw«Uln'eii*bUd't»t>k9hii  vi«irtAt<mee,iinI 
,  oiiriktt  all  As  AirakiiuBta  togetkan  4  pfntMSj  Ihan,  ii  i«fmm{'  ftr  tnreHen, 
I  aVMWr  ii'  ^  dtealair  in.  vkiob  do  gnatnC  parMiilhy  nf' ■ppovtu  mar  ba 
',  dotted;  andiitera  dBmUfial  i^wn  wMoh  tbe  imsB«i>tdbe  nvriTsd  irill  l«ep 
I  £••  wMfiaattuwa  «&•«  lawL— it  aBd  ezpranra  in  the  cansrs,  ind  without  the 
liaUitrtobaK^uisd.or'hnkfln  Hka  gtraa.  Rciw<thsp«perproeei>iTextctlf  adapted 
1  ta.'SMt  thM  ModitkBs;  iit,  witli  J— pw>-fa>lmA;n«j»^  (m  eflbrU  tomrdr  inprore- 
i  ■MtJwl4h»ife«idlr  JiHJXMttottatpWBW. 

,  "Ai  tba  mxcd  paper  will  keep  ao  well  after  «x(itncLntt  nd  esponm  in  the 
I  MhatwMlhgr,  it  ndght  b>'aBtiii)p«ted  tlMt,  ottTiM  ptn^m,  it  would  keep  propor- 
lionat^  Imgut  dm  |ii  iiwij  f^ar  mdar  radlniiy  aroamttMott  ot  Uaapenitav  in 
'  tUtdmia.  And  tfaa  wiliaiprtfaai fWMwlLy  tceoiii,  I  tfamk,  wiUi  tils  esperieneo  of 
^itapiflMfft  On*  of  tlw  beat  neptiTe*  I  enr  aaw  wia  on  waied  paper;  it  waa 
Uken  by  Tioonita  de  Tigier  a  month  after  eieitemMrt  TBe  ae«ne  was  patt  of  tha 
Faaat  <f  goMtiHgatt.  I  hare  dao  oiTBeltebtainedpTettr  good  TOBiillawith  the  use 
of  vaaadpipv^^iUdaaYenl  daTs  pKrionri^. 

**  b  tW  wdiimiT  paperptocM*,  howvT^  T  lm«  not  niceeedtd  in  oWcfnfaig  an: 
iaap^vtMbf  of  he^oalted  apiatore,  I<hI|^  thvi  flTedayi  after  exd^g;  thonsfa 
■■*  phatnyifliiifM  hm  infot—d  bd  ibtt  fbef  here  ottdmd  good  pictUTM  S  coti- 
tidNaU;  Unga;  pariod  aftar  th»  eontting  piMOBft 

bisDM  n^  intntlon  to  eater  upon  m  axact'oonimriara  of  the  rdatiTn  laerila  of 
lh*«n«d  taiA»vAaaffmfef  ptotea*.  Ae  tba  waxed  paper  pnreew  »  al  preMnt 
AM,  IhBTaiMh>BtBtion'inra:pnBlng-ny  itnws  preffiMtian  in  fk-nnlr  of  the  old' 
piprpaoeMa  tar  budMcpea  ia.tkd*  euurty,  -avier  oiSomij  cfreunntuieca  of  tempcra- 
Im  Tfaa  long  tine  rtqitiiMl  in  Magog  cmt  tteim^t*  in  the  waxed  ptperprae«n  a 
oatiDuehjvctlui    aaiaiilpictwea  requiring  manj'  houn'  rtteotioQ  in  their  derelop- 

"In  tta  wmaed  payer  pnicaaa,  tbe  tkj  ie  genet«Ur  aWmned'of  a  baanUAiI  md 
iatenie  black,  and  the  Uait  between  it'  and  very  dieUnt  objcal*  i«t  genenll^,  iMI- 
ju^neL  Ja  negatiTaa  obtaiiwd  by  tha  otdbBy  paper  ptoMia,  tUe  Af  nty  aba  be 
'inwi— llj  ayaiiiiid  iiij  lilaii^  .  bat,  in  wf  experiraiM,  Una  blaokaeia  of  theakyin 
IhahMer  paawia  not  nearly  aaunifenalT'  atlaiDad  aa  in  the  wazedpaper  prrcot*. 
Viab  ai^  ba  and  on  the  apadal  oondUtaoa  of  waathar  wiAeb  appear  to  bo  nort 
bnvaUa  to  the  obkiaiaf  at  wall'detncd  diamse*-  in  calotypw  of  laateapef, 

"On tteotlMibBai,  I aniMit qiiHa eatiiAed, tiiat' Uf  ni  eiaateraipviwn between 
«=P"*in9atl¥a  on  paper;  in^  u  Tomet^  atid  ■  waxai  paper  ntfattve,  thamperiority 
■Mtaotfac  aaaittied'to  tbafenM*-.  Fnm  wkat  I  bav^  geen,  t  Aoiild,  eepeeiiffiy  in 
■■^aot  t»  baantiAil  gndatknof  tint,  beinolined  tt  eiy  that  the  old  piper  pt«een  h«« 
fteedTMtiyi.  Wben  wa  rtAwt'tlaA  in  the  ordinary  procantbe  imaga  ii  tonpir*- 
el,  whilal'  ia  Uis  waxed-paper  piowee-  it  penetntet  (odedetiin  the 
I  d'  &m  paper  itkrif;  we  ndgfat  eipeet  that;  in  regtrl  to  the  qutUty 
rwinildenDel  tbe  Utter.  In  Hm  one  eaae,  tberaiconty  the  iire^ 
/  of  the  (nrfkce  to  deal  with ;  whereai,  in  the  other,  there  ii  tbe  irregalnfly  of 
Oe  etitba  tUilnMat  of  tin  paper  itMlf." 
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WL  K«  Stkya  TM««aa.— Nszt  for  ooiHidantion  will  be  tlu  origintl  method,  m 
pnotited  by  Le  Ony  hiiuelf ,  vitli  moiiflwtioni  by  othan  of  hii  wieccMftil  foUowo*. 
To  M- Le  Gray  ye  we  indebted  tor  thy  Mid  eewwiotheriinpiffTMUBiitB  in  the  n«L>^p«, 
and  lor  the  following  modiSootiaa  of  the  w*x  paper  jaooeai.  He  dinolva,  in  a  >■■» 
nerw  or  flat  inn  pu),  300  gnini  of  good  itinglMi,  in  ali^of  diitilled  water ;  of  the 
gelatine  thai  formed  he  takes  aboot  elersn  ouncee,  to  which  he  addi  half  an  ounoe  of 
iodide  of  pDta«uum,  120  giaina  of  bromide  of  potaednm,  and  AO  gnuna  of  chloride  of 
«odium.  _When  thii  mixture  ia  thDroaghly  iaooipoiated  and  filtered  through  fine  linen, 
ukd  before  it  ia  oool,  hs  dipa  hii  prerioualy  selected  paper,  piece  by  piece  nto  it,  wiA- 
dnwing  it  at  Iho  end  of  aome  Hw  mioatea,  when  it  ia  nupendad  by  a  comer  to  dry. 
lUa  opmatioii  can  be  petfi»ned  in  a  fiill  l^t,  and  Ihe  paper  tbni  pre^ued  ia  laid  to 
preaerre  its  aeniibility  for  moothi. 

More  recent  Fienoh  photographer*  euppreM  the  bromide  of  potawnm  end  die 
chloride  of  lodium  altogether,  augmenting  the  iodide  of  potaaiinni  to  300  graiiiB.  At  a 
■ubaeqaant  period  M.  Le  Gray  claimed  the  diacovery  of  the  waxprooeaa,  althonghit 
■eemi  doubtful  if  ha  via  the  Si*t  who  praotiaed  iCi  at  leaat  the  following  atatemeBt 
giree  a  different  veniott  of  the  diaooreiy. 

K.  FHbi*'a  TMMaaa. — We  find  in  the  journal  Za  Imnitn  a  hig^  interaeting 
communication  from  thia  gentieman  from  Boma,  which  aeema  to  be  the  fint  public  aotice 
of  the  waxed  paper  prooeM.  "IliATelongdiaooittiaaedde  glaai  in  &Tour  of  a  modiA- 
cation  of  the  wax  paper  and  elbumsa  proceaa,"  ha  aiya,  "  and  with  tnott  ettiibcteiy 
renilta.  Theblackaand  whiteaareGioe]IeiU,ftiid  the  half  tint*  mnohaofCer  than  in  ll» 
other  prooeaa."    The  writer  ptooeeds  to  deecribe  hi*  proceaa,  which  ia  as  foUowa : — 

Selecting  the  moat  auitable  paper  within  hi*  i«ach,  a  lea^  dipped  in  pure  melted 
wax,  ii  placed  between  two  other  leaTea  free  from  wax.  An  iron,  auch  aa  is  in  um 
in.  the  laundry,  made  moderately  hot,  ia  dnwn  am  the  paper,  and  suffice*  to  w«x  the 
two  other  leaTGB  with  the  superfluou*  wax.  In  this  manner  Ihiiij  or  forty  piooea  atj 
be  waxed  at  once.  To  ihe  waxed  paper  thos  prepared  albumen  is  applied  as  direotad 
for  the  glass  prootM.  The  coating  of  albumen  being  dry,  a  bath  of  aeelic  acid  ii 
applied  to  the  albuminiied  side.  The  aceto-oitrate  bath  is  now  made  use  of;  aa  in  to 
ordinary  paper  prooass,  to  excite  the  albuminiied  aide  of  the  paper.  The  result  wae,  at 
we  have  stated,  highly  aatisfaotory  to  the  author  of  the  paper. 

On  the  publication  of  U.  Fabre'a  note,  M.  Le  Gray  claimed  the  credit  of  hsrii^ 
^erioualy  communicated  the  process  in  a  pspcc  addressed  to  the  Acadimie  dea  Soicnoeai 
howsTai  that  may  be,  M.  Fabre  appear*  to  haTo  made  the  flret  public  announoonent 
of  on  application  of  wailpaper  to  photography.  M.  Le  Ghay's  proceas  is  as  follow*  i — 

"  Firtt  Froottt :  To  Wax  tU  Faptr. — This  prooeN  diridea  itself  into  sereral  parts, 
waxing  the  paper  being  the  first.  For  this  purpoae  he  takee  the  pqier  prepared  by 
Lacroix  d'AngoulSme,  or  that  of  Caoioa  brothera  of  Annonay.  A  bige  plate  of 
eilTered  copper,  sueh  as  ii  employed  for  the  Daguerreotype,  ia  obtained  and  placed  upon 
a  tr^od,  with  a  lamp  ondemeath  it,  or  upon  a  iain-niarit.  The  sheet  of  papa- ' 
spread  upon  the  ailrer  plate,  and  a  piece  of  pure  vhite  wax  ii  paamd  to  and  fro  upon 
il  until,  being  melted  by  the  heat,  it  is  seen  that  the  p^ter  ba*  uniformly  abeorbed  the 
melt*d  wax.  When  this  haa  thoroughly  taken  place,  the  paper  is  to  be  placed  betwrca 
aome  folds  of  blotting-paper,  nnd[then  an  iron,  moderately  hot,  being  paeaed  orcr  it, 
the  bibuloua  paper  removea  any  exoeei  of  wax,  and  a  p^er  of  perfect  banaparoDq 
ii  obtained. 
^  "5en»ufiVo«u:  3biV«p<irvf^jr«;af>MJ><fp(r.--'InaveiielofporoelBinoceartheB- 
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«  Mpable  of  holding  Ats  pinti  and  ■  qntrtar  of  dutilled  «&ter,  pnt  about  four 
mud  gniia  of  rice,  tnd  tilow  tlism  to  itsap  nntdl  the  gnmi  ue  bnt  «Ugbtl7 
mo,  w  &at  the  wster  oontaiiu  only  the  glatinona  portion.    In  ■  little  leu  than  ■ 
q«Mt  of  the  rice  Kdntion  thui  obtained,  diMolTS — 

Sugar  of  milk 620  graini. 

Iodide  of  potasiiuni 22S      „ 

Cyanide  of  potaniiim 12      „ 

Fluoride  of  potaniiun 7      <i 

Th<  liquid,  when  filtered,  will  keep  foi  a  long  time  without  alteration. 

"When  you  would  prepuo  the  paper,  gome  of  thie  solution  ia  put  into  a  large  diih, 
nd  the  waxed  paper,  Eheet  by  sheet,  ia  plunged  into  it,  one  over  the  other,  removing 
uj  air-bubblea  which  may  form.  Fifteen  or  twenty  abeeta  being  placed  in  tbe  bath, 
they  ate  allowed  to  aoak  far  half  an  hour,  or  an  hour,  acoording  to  the  thickneu  of  the 
paper.  Turning  orerthe  whole  mase,  commence  by  removing  the  firat  sheet  immersed, 
■nd  booking  it  up  by  one  comer  with  a  pin  bent  in  Ibe  shape  of  Ibe  letter  S,  fix  it  on 
sline  to  dry,  and  remove  tbe  drop  bom  the  lower  angle  \>j  a  little  bundle  of  blotting- 
paper.  M.  Le  Gray  remarks  that  French  and  English  paper  ahould  never  he  mixed 
in  tke  same  bath,  bnt  prepared  separately,  aa  tbe  '  English  paper  ooQtaiiu  a  free  add 
iriiieb  immediately  precipitates  an  iodide  of  starch  in  the  French  papers,  and  gives 
to  them  a  violet  tint.'  The  paper,  being  dry,  ia  to  be  preserved  fur  use  in  a  port- 
i;  even  in  this  state  it  is  not  absolutely  insensible. 
"  Third  Proeai :  Ti  raider  the  Waxid  Faptr  Semitivt.—tS.ake  a  sdution  of 

Distilled  wafer 2Z26  grains. 

Cryatallized  nitrate  of  silver         .  77    » 

nd  when  this  ii  dissolved  add  of 

Cryatklliied  acetio  add       ....      186       ,, 
"Papers  prepared  with  this  solutioit  will  keep  well  for  a  few  days.    H,  Le  Gray, 
however,  recommends  tor  hia  waxed  paper,  and  for  portraits,  that  the  qnantity  of 
nitrate  of  silver  be  increaied  to  15S  grains;  the  paper  mnst  be  used  moist, 

"The  method  of  preparing  these  papers  i*  to  float  QpoD  an  horizontal  plate  of  glass 
dtherof  the  above  solutions,  and  taking  a  piece  of  the  iodized  paper,  to  carefully  place 
it  upon  the  fiuid,  taking  great  care  that  no  air-bubbles  interpose.  The  paper  must 
nmain  a  short  time  in  contact  with  this  sensitive  fluid  until  chemical  combination  ia 
e&cted.  Four  or  fire  minutes  are  required  for  some  papers,  and  eight  or  ten  seconds 
n  sufficient  for  other  kinds.  When  a  violet  tint  appears  the  paper  should  be  removed. 
.  "  ?ar  those  papers  which  it  is  desirable  to  keep  for  some  time,  as  during  a  journey, 
t  is  recommended  that  into  one  vessel  of  porcelain  you  pat  about  five  or  six  millilitrea 
of  the  strong  aceto-nitrate  above  described,  and  into  another  some]  distilled  wateri 
plunge  completely  both  sides  of  the  waxed  and  iodised  paper  in  the  Qrst  fluid,  and 
allow  it  to  remain  about  four  or  five  minute* ;  withdraw  it,  and  plunge  it  immediately 
the  bath  of  distilled  water,  in  which  let  it  soak  for  not  less  than  four  minutes, 
When  thcae  papen  are  careinlly  dried  they  may  be  preserved  for  some  time  for  use, 
•nd  by  lessniing  the  dose  of  nitrate  of  silver  this  period  may  be  conHiderably  pro- 
longed.  It  will,  of  oonrse,  be  understood  by  all  who  have  followed  the  processes 
'ibed  np  tothii  point,  that  the  papers  which  are  prepared  for  keeping  are  not 
those  which  are  the  most  senaitire ;  hence  it  is  neceswry  to  expose  them  a  mncb  longer 
m  the  camera  (ban  those  prepared  by  the  itMnger  solation  of  ailver.    The  more 
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titUs  p^per,  Mtder  otdiiaiy  tituumtmitm  of  Ugbt,  vUlteqiiiia  u  lapMuiB  fai 

[■mm  of  j^aat  tnwrty  ■■tandi, ■  tha  Ibm  wiuitkTe  awnHjng  ■boid  tfn  wflftaM 

lata,  BooaidiBg  to  the  mroiuaitmMs  of  Jight 

"  i^owM  Awsu  :  7^  DmtlipmtHl  of  l*e  Imart^—'O*  pietun  ii  «9Klap«a  bjik 
•id  of  g*llic-u!ul  diuolTed  in  diililled  witer.    Le  Ony  fiwit  Ifae  fiiUatriii^  to  be  tlw 

t  propoitions : — 

Distilled  Tmtar         .        .        .        .        M  fluid  oubn^ 
Gallia  Mid        .        :        .        .        .        60  gnins. 

"  Thft  paper  ii  to  be  plunged  into  tbii  •olutiim,  and  alloired  to  reB*iBimt2itj( 

MIy  dereloped.   Thti  tJirr  liT  •yeijfinm  tfn  niiniilrii  In  tmil m,  m  imiiii.  immiljin 

lo  &e  inteiuity  of  llie  rayi  incident  an  tlie  piper  irben  in  Hie  cun^w.  The  dereliop- 
ment  oT  the  im*^  ■■  nuwh  Mcelerated  bj  the  odditiaa  of  flileen  or  tventr  droja  of 
tlie  aeeto-nitnte  oleQTet. 

"  I^fih  ^veai :  Fixing. — tt  is  often  found  oonvenient,  vhen  on  a  jouniey,  to  pTe 
» temporuy  flzedneH  to  die  pictora*  obtained,  and  to  complete  the  proceM  vilh  tbe 
hypoeulidute  at  any  time  on  your  return  Jiome.  A.  waih  'of  360  grain*  of  bromide  of 
potanium  to  two  quarta  of  water  is  the  etrengtb  wbich  iliould  be  emploped.  The 
ptooew  of  fixing  with  bypovulphite  ooneietB,  ae  in  other  preparaliona,  eimply  in  aoaldng 
the  paper  untQ  the  jelkiw  tint  of  the  iodide  has  diaappeaied." 

The  reader  oaimot  do  better  than  itudy  the  canoluaiona  arrived  at  by  Xr.  T- 
Teeidale,  ai  the  reeulti  of  a  number  of  carefullj-performed  exparimects  on  the  wax- 
paper  prooeel,  and  which  he  baa  put  in  *  tabulae  form,  fiir  the  jaore  eaalj  compari)^ 
one  proceai  with'auother.  After  enumerating  the  pcculiaritiei  which  give  the  prmctica 
of  the  paper  pnMHta  adTantagee  in  many  respects  arer-^i  Dafnerreotn>e,  the  wi- 
lodion,  and  the  albunen  proceseee,  he  prooeedi  to  the  ooneidenttion  ofdu  employment 
of  waxed  paper  as  a- prominent  modification.  ThnTslnr  nf  thnTrar  Jtyrraili  nfitmiwelf 
on  it*  filling  up  the  pores  and  producing  a  unifona  (uifiwe,  .but  on  its  giving  greater 
tnnqarenqy,  strength,  and  a  tenacity,  irliicb  ia  very  adTantageoualy  ciperienoed  ia 
the  wtBhinge.     Be  conaidera,  also,  that  tiie  pictures  are  tsore  Iree  Irom  spots  cr 

"fopir.— The  choice  of  paper  (Ui.  Teaedale  *•;«)  is  of  less  importance  thanin  the 
ordinary  calotype  process.  Tbetextureibouldbe  uniform,  and  the  ailing  wholly  organic. 
Whatman's,  Xumei's,  and  other  paper*  made  in  England,  though  smooth,  fim,  snd  at 
mtextnre,  are  ell  sized  with  gelatine  (glue),  which  not  only  has  a  tendency  to  retail 
photographic  actioD,  but  renders  the  paper  so  dense,  that  the  author  has  found  it  netus- 
Bary  to  eoal  it  in  warm  water  and  dry  it  befare  waxing.  They  also  curl  up  atronglj 
whenfioatedon  one  aide;  erelese  traniporeat,  so  that  air-bubbles  are  mars  readHy  oTsr- 
looked  in  the  exciting  and  other  opcratitini ;  they  do  not  aaaume  the  desirable  violet 
tint  after  iodizing,  and  the  finished  negative  prints  very  slowly.  Some  of  tbew 
papers,  bowavei,  eeero  lo  bear  prolonged  development  better  than  ihe  French.  Tie 
paper*  of  Canson,  Laoroix,  and  other  French  makers,  are  almostThoIly  uzed  widi 
stu^ ',  tbi*  inoreasea  their  sensibility,  snd  is  readily  permeable  by  the  wax.  Thoa|^ 
very  thin,  these  papers  are  remarkably  tenacious ;  but  the  texture,  especially  of  the 
'  Lacroix'  and  <Kew Trench,'  is  not  exactly  all  that  could  be  desired.  The  principal 
dofcot  in  Canaoil's  is  the  presence  of  minute  particle*  of  metallic  tubstanoe,  which, 
unless  removed  by  the  process  hereafter  described,  or  some  other,  jiroduoe  epola  and 
spoil  the'beanty  ol  the  negative.  The  paper  preferred  is  what  is  known  here  as  '  Ksv 
'   Trench,'  the  only  defect  of  which  is  the  t«xturc,  which  does  not  allow  of  the 
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«f  oolliie  mufcad  .tgr  the  fiMfnnt  or  •ngnea')  ImtJhia  would  ilnnhtkw  kad  <lw 

"J^MW-i— Aohi^jnda^jDitlLadi*  taampli^AthigkineD'SiluUlwbi^,  «b^ 
MMkitftd,  vill  ba  naihUa  ibr  •<mBiida«Ua  uu^iBrof  iLaeth  Oa  tUi  ii  flutd 
1  Bbwi  iliMt  of  amiaiai  tia  plate,  -whiek  jniat  be  ued  &c  liui  po^aia  limm,  md 
i^  wnfiiHl  winjil  ill  f<ini  TliBaBDtin  nee*  £eab  ilmt  of  paforii  to  belaid  on 
lb  liD  ,pM^  and  nibhed  *nt  witb  afiM*  of  mz ;  the  periect  paaetratioD  of  tk* 
f^voVthsn  .be  anded  by  nibbing  vitb  an  Iraej  pi^ar-knife  or  .tbe  handle  at  a 

■■■ber  id  jaa-jata,  o«er  .whioh  tii»  plate  etaoda  on  a  commoD  kiUhoi  taltet.  VJmo 
rtfunijtl  mmWnf  ahertta  tiern  hrrm  iriTnil.  tbeyara  ironed  a^enle^  in  blottdaf- 
pipai;  Dot,  M  ia  lunially  dirMted,  to  cxtrwt  aa  auuh  aa  poaaible  of  tbe  wax,  bX  -te 
r^iw<B^.M.Mi>fib.a»  ii  naeMaaijf  to  pioduceaemootbjailue. 

"  Itiaimft    Thia  i^aratiaQ  ia  of  lbs  flnt  importaiiBB.    it  ii  tbBM&CB  deaiiahle  to 

KmMm,  Ajylmhy  phjj    fjirflt  jhfl  TWJITIi  ITl'nfWWt^  t*T  HrlltTllatH  tv  rTirflllTMl 

"  Brr  MWttr  in  tninieaiilr  rm*'""-"— i-J  aa  lbs  Tsbiola,  on  aoosunt^if  tka  atanb  it 
— t<tw;  itia  nMfiil  iar  luaiiad  wfosTioiudf  waabed  papan,  bat  ibr  Fianab^MpiH, 
wtrinli  iiiiimTIj  niMiliiii  an  mnii  rf  ■taTab.tbs  lolbor  pHifeea far*  water,  eepeoiaHyif 

•dditim  to  tiM  aOnline  aalla. 

"JidMi.e/'AtoMM.— 4nMgDBnti^noDmni«ndedbrI«Qi^andotlteMiiA>tao 
■MUiSibMAitkfqMriaaaadand  tbe  light  ia  atmng.  To  obtain  iidaiae  blacka  aid 
(nJnilfdJiadea  on  £>MMih  p^en,  .the  aatbor  at  Jeaat  doubles  the  gaantiqi,  lunhaa 
tpentngnndar  a  bqgbtaunnj  «ky. 

"Aeandi  tf  ^o^awaMB'^UaiDf  arhrrfttiati^  Wiibm,  the  authtrr  empk^^  a  svaB 
fuUilj' of  thia  salt,  which  aoctleratea  the  effect  by  ita  peeidiar-eaneitiTMnaB  to  oeitain 
ajt,  fant  if  .waDh  bromide  ja  added  the  p^pet  ia  ninderad  elow ;  howevBr,  if  imuf' 
faiw4f  ^^M*di  it  beaw  jwdtatged  derelopment  witiiaatiDJu^  to  the  white*  of  .the 
aapliTB.     It  ■  pnta^ythe  larga  propartiuL  of  this  wdt  in  tha  Tiaomla  TJniei'j 

miaag. 

"<Vaai'd«  tf  PoteouMi  the  author  waa  loo;  piipaBed  to,  anaoooBnt  of  itaretaidiaf 

Mtid  biy  ita  jienetntng  the  wn  >o  readily,  taking  tram  it  tha  gna^  appeannea, 
britit.ii^g  the  aatauation  wiA  the  othar  aalti,  preaernng  the  vdiitea,  and  xandeiiag 
tksaagatMa  alcaoerand  more  banqianat. 

"  Jari'ifii  sf  Afewtaw  tba  aathoi  uaee  is  tnall  quantity,  liha  many  other  petaon^ 
■aMy  an  Iha  Bothoiity  of  the  Franob  operaton,  wJio  attribute  to  it  a  .power  uf  in- 
naaaim  the  aeuibilitj  gnat^,  which  no  one  eeem*  to  deny.  * 

"  OUmidt  tf  Sedmm,  uaad  afaringly,  ia  a  Taluable  agent  in  giting  ititenaity  to  the 
hla^andaligbiljinoreaviig  theeeuihilily;  if  in.eaceea,  j;reat  .can  is  nquiaite  to 
piMBt  aotaiuBtian. 

"  Orftm^  Saitlmutt. — With  &a  axaaption  of  tha  ataich  aiaing,  lOgai  of  milk  la  tba 
r"t*fj|pa1 ;  like  othiw  mattftia  of  tbft  aame  olaaa,  it  farf^pCfit^  ^Ko.rf^tK*rijwi  nf  tha  mwt^llifl 
ttitMf  aivea  dMiM  hkok  ■^»**j  and  modidatM  the  touea  of  the  pietuiea,  The  aathcv 
■M  a^HQ  fDBDtity  of  honey,  beoaoee  ooolineutal  ^otograpben  -itato  that  it  in- 
(tMaaa  the  naieilillitj  ;  probably  tha  uae  of  gnm  anbic,  *a  Koonmeoded  by  Jli. 
Hanedeo,  aMwen  the  ume  purpose.    'White  of  egg  (alhumon)  ia  eaniaoidj  seed, 
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without  iny  pirtioulir  rauon  being  givan.  The  autllOT  eta.'^ojt  it  nmply  Ibr  the 
uJte  of  impTOTiag  the  kppeuwiee  of  the  flniebed  negatire,  to  lAioh  it  gtrw  s  di^t 
gloH.  Mr.  FentoD  thinki  it  Tendan  the  paper  sloireT.  Idnglui  u  und  onlj  bj 
Le  Onj.  The  anthoi  doee  not  atbibate  any  kdnnt^ea  to  it,  and  fiodi  it  rander*  ttw 
solntioi)  *o  thick  and  ^utinoiu  that  aii-bnbblea  can  aoarcely  be  avoided. 

"  ladim. — ByfariliB  gtmteat  impnmment  in  all  the  iodizing  aidationi  iaOie  additiwi 
of  free  iodine  in  considerable  qnantity,  as  luggeated  bjr  Mr.  Crookea.  Thit  cttt^nly 
'  It  the  power  of  remoring  matallic  ipecka  &om  the  paper ;  and  aa  the  iodiied  papen 
have,  before  being  excited,  a  dark  purple  colour,  the  preaence  of  an  air-bubble  cannot 
escape  detection,  and  the  prooesg  of  exciting  is  rendered  eaiy  and  certain.  If  the 
■olnlion  oontsini  any  eranide  of  potaanum,  a  nmch  graater  <[Qantity  of  free  iodine 
will  be  required  than  when  none  of  this  salt  ia  preaent 

"  &eitiiig. — It  u  ttatedbyHr.  Hunt,  thatwhen  iodide  of  ailverii  made  by  mixing 
lolntiona  of  nitrate  of  ailrer  and  iodide  of  potatdam,  tile  more  dilnte  the  original 
■olotions  are,  the  more  aenaitive  wiU  the  precipitated  iodide  be.    The  anthot'a  aipeii- 

ita  con£rm  the  doubt  thi*  raises  aa  to  the  truth  of  the  common  opinion,  that  the 

ability  of  the  paper  ia  in  direct  proportion  to  the  strength  of  the  aUver  solution ;  and 

nnploys  a  weak  solntiDD  of  nibate  of  ailTer,  uaiog  a  proportionataly  largo'  qnontity 
of  this  solution,  whereby  (he  thinks)  the  manipulation  is  rendered  earner,  and  the  aeui- 
bility  greatei  end  more  equal  OTer  the  whole  sheet. 

"With  theyiaw  of  iocreasinE  the  aeosibilityofpapersnot  required  to  be  kept  Uaig, 
le  author  has  tried  theefiect  of  exciting  solutions  containing  leas  acetic  add  {gene- 
rally fifteen  grains  of  glacial  acetic  acid  to  every  ten  grains  of  nitiale  of  silrer  tn 
the  solution)  than  is  recommended  by  Le  Grray  and  others  ',  but  has  had  more  flulurea 
from  this  cause  thsji  from  any  other,  the  pictures  becoming  brown  in  the  development, 
especially  if  long  continued. 

"  The  method  employed  to  prepare,  say  six  or  eight  sheeti,  is  u  follows :— Upon  a 
large  piece  of  pLote  glass  levelled  by  screws,  are  poured  four  drachma  of  a  fifteen-grain 
solution  of  aceto-nitrate  of  silver ;  the  maiked  side  of  a  sheet  of  iodised  paper  ia  floated 
upon  this,  prevented  from  curling  up  by  braathing  gently  on  it^  and  csieftally  raised  St 
each  comer  to  see  that  every  part  of  the  under  eurface  is  wetted.  It  is  allowed  to  renuin 
UDtonched  for  four  or  Sve  minutes  after  the  last  tiaces  of  colour  have  dieappeared  from 
e  upper  surbce,  which  must  be  preserved  &om  contact  with  the  aalnlian,  to  avoid 
the  probable  production  of  black  spots  on  the  back.  Bemoved  &om  the  ailvcr  aolutico, 
tho  paper  must  be  floated  for  a  few  minutes  upon  a  pint  or  so  of  water  (which  wiU 
serve  for  the  whole  aii  or  eight  sheets],  holding  the  sheet  by  the  comer  and  slightly 
agitating  it.  Then  it  is  piimed  up  to  dry,  without  blotting  o^  merely  attaching  a 
morael  of  blotting-paper  to  the  lower  comer  to  assist  the  rapid  draining  away  of  the 
liquid.     If  the  upper  comer  ia  dried  by  pinching  it  between  the  thumb  and  finger, 

er  pini  need  not  be  used,  as  then  no  liquid  will  run  down.  For  every  fresh  sheet, 
add  about  two  drachms  of  tretk  aceto-nitrata  solution  to  that  on  the  glaea  plate,  and 
proceed  as  belbre.  When  tiie  sheets  are  all  excited,  pour  the  aceto-nitrate  remaining 
n  the  pUte  into  a  separate  bottle  for  use  in  the  development ;  die  quantity  barely 
offieing,  none  is  wasted  except  what  is  lost  in  the  waahlnga,  and  this  may  be  Tecovered 
if  thought  worth  while.  It  may  be  better,  but  is  by  no  means  necessary,  tc  uae  dis- 
tilled water  or  Altered  rain-water  fbr  washing.  The  water  used  by  the  author  ia  wdl- 
waler,  contuning  salts  which  precipitate  silver,  but  he  finds  no  difference  in  Qie  result 
whether  he  uses  this  or  per^Klly  pure  water. 


um.  TSUDAU's  BXKAUla.  169 

ii  Donreninit,  for  many  rsuoni,  to  nas  one  Btandud  liie  of  paper,  toch  u  t 
t,  11  X  9  mohai,  fi>T  ■  3^  Uns,  oi  « tuth,  9  X  7i  moliei,  fiir  ons  of  3| 
tHMi  dumatw.    Aa  latter  ia  alwmja  oaed  by  the  aathor. 

''It  i*  ■  gincnUy  receiTad  opiiuon  thu  in  iodiiing  the  iheet,  the  naxtiBDin  of  nnii- 
Uitjr  ii  ittiineJ  at  the  moment  vhm  the  laat  trtae  of  Tiolet  or  pnipls  oolonr  Taniahea, 
ud  that  it  tlwi  begina  to  diminiafa,  imlaaa  the  paper  ia  remoTed.  The  author  eonudeit 
thii  to  ha  enoneoo*  ;  ho  beliersi  the  paper  only  attaiiu  ita  maximum  of  aenaibility 
MTsal  Biinntoa  after  the  colonr  diaappean,  and  that  tho  aenaibility  ia  not  diminiahed  if 
(be  paper  ia  left  five,  ten,  or  flflaen  minntea  longer  on  the  fzdtiiig  aolntion. 

"JE^MtHTi; — Tha  requiaite  time  of  ezpoaars  dependa  on  ao  many  oiromiiatanaea — the 
I  loa,  flu  di^hngm,  tht  aewon,  weather,  hour  of  the  day,  ohanetar  of  Tiev,  &c,— that 
MMfe  geoeral  lule  can  be  giren.  JerhapaforalandBcapeindiffiiaedlight,iaflna  cleai 
nalhei,  anarcnge  of  twenty  minntea  vithiBou  lenatwoandthree-qiiarteninchN, 
and  a  half-inch  diaphngm,  irill  be  about  the  best.  With  paper  uied  wet,  aa  in  Flaohs- 
na'aiTOoeaa,  probably  three  or  lour  minutca  would  aufBoe;  bntthefrhoU  nunipulation 
vodU  than  be  diffarsnt,  and  the  Tiew  mntt  be  taken  and  dereloped  aoon  after  exciting. 
The  aathor  cannot  atate  how  long  hia  paper  might  be  kept  after  excitiDg.  Sheeta  kept 
eijht  or  ten  daya  in  aotnmn  had  not  loat  muob ;  rcqtilnng  perh^  fire  minntea  longer 

"  Dnthping. — It  ia  beat  to  prepare  gallic  acid  in  a  quite  aatnrated  aolntion,  loiir 
ooBcca  of  ^lich  ahould  be  pouted  into  the  diah  and  one  ounce  of  pure  iratec  added. 
Wheuthorou^y  mixed,  the  marked  eideof  the  negative  ia  to  be  floated  on  it,  breathing 
ou  the  back  alightly  aa  in  exciting,  for  the  aama  reaaon ;  it  ihould  be  left  five  or 
ten  mmntea  at  leaat  befbte  adding  any  aceto-nitrate,  and  if  the  operator  haa  not  time 
to  vatch  the  derelopment  and  aneat  it  at  the  right  tcoment,  the  pietnie  may  be  aafely 
lift  for  many  boon  floating  on  the  galUo  acid  aclution ;  diia,  if  the  picture  haa  been 
VTO-eipoaed,  will  be  the  beat  method  to  prevent  ita  being  apoiled  by  aolariaation.  In 
othir  eaaa,  when  tho  opeimtor  ha*  time,  the  negatire  aboiJd  be  taken  front  the  diah 
vitt  one  band,  while  with  the  other  the  two  or  three  drachma  of  the  refuae  aceto- 
aitnte  aidnlion  above  mentioned  should  be  added  and  well  mixed,  and  the  negative 
then  repUoed  upon  it.  The  time  required  to  develop  the  image  will  enable  the 
apeiator  to  judge  whether  an  additional  quentitji  of  aceto-nitrate  ahould  be  added. 
Whoi  fbe  imago  ia  fully  bmught  out,  diain  off  the  developing  liquor,  pour  clean  water 
tnto  the  dlab,  changing  it  once  or  twice,  then  turn  the  negative  &ce  apward  and  bruah 
it  vith  a  samel'a-bair  pencil  kept  expressly  for  thin  purpoae.  If  not  oonicnient  to  fix  it 
at  once  with  the  hypoaulphito  of  aoda,  it  may  be  kept  for  ft  length  of  time,  along  with 
otha^  in  a  portfolio. 

"  GonnderaUe  latitnde  i*  allowable  as  to  time  of  eipoanre,  aa  error  in  thia  respect 
say  be  counteracted  snbaeqnently.  If  too  abort,  ao  that  in  thelongw  development 
Tsqnirsd  the  picture  tnma  brown  and  will  •careety  print,  the  tnuifparency  may  be 
iMutuI  without  injury  to  any  of  the  blacka,  by  immaraion  in  a  dilute  aolntion  of 
cyanide  of  potaavum,  about  nxtygraina  to  one  pint  Thia  will  aometimea  remedy  aoUri- 
latioa  alao.  If  the  derelopoient  haa  been  arnsted  too  aoon,  die  fixed  and  finiabad 
■agative  may  be  improved  by  Boating  it  on  a  aolution  of  cblotide  of  gold,  raob  ai  ia 
Mad  br  giving  a  deep  violet  tint  to  poeitivea. 

"  The  reaaon  for  floating  the  negative  and  developing  on  one  aide  only,  i*  to 
fnanre  the  cleanlincaa  of  the  picture,  and  to  prevent  the  itaini  and  marbling  often 
aiimig  fhna  dirty  dishes ;  the  black  deposit  fbrmed  during  the  long  development  unks 
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to  the  bdttiBi  ofthediili,  uid  ii  naver  tOMoliad  bf  tte  Sntrng  M^lin.    LoQi^i*- 
BDDunfndi  Medc  uid  far  nmoring  itaiai  ^d  ipoti,  katthi  aidur  laasiMtSat'tii 

Kgent  ftTiilable,  vhile  the  paztul  on  of  cgrMddB  of 
tha  affiot,  ^aOi  the  hetxttr  of  Iba 

■  ftondlf,  Ota  oftiia.Biait  asaafiag.' 


.aapvtadr 
Thia  araaa  iram  the  aae  oT  diitf  dubaa  for  -the 
thmn  frr  thn  nitiltn  inft  gillin  arH  liilhi,  Tiiif  ainra  nayiiaallr  thr  lattai'     JuMJhi^ 
thaT  maf  atvai  olaan,  and  tfaou^ 
tb  diahaa,  tiia  '""'*'i™c  nay  ihoir  itealf  in  Ae  pietmie  dnang  dsTdapai^A   Ta 


impoariMlitrto  i»dtm  wwiy*,  tharafae  aawti—  diw  olalha  and  plantrr  of  w*^ 
and  luring  onaa  pat  tba  alwat  of  Vftcad  tiays  into  aitiwr  tba  -— J^^-g  k'  danlefaf 
'i,  never  take  it  out  again,  or  lift  it  without  pravianafy  Aimaingthe-auiteaof  lb 
liquid ;  thia  is  done  iy  naans  of  a  atrip  of  blotting-paper  held  bj  eaali  haad,  awLilMn 
afawg  Aa  ""fa",  adga  iawa, 

IhobUcnnaB,  haiag  Hi.  Twdd^a Ubls af  DanpoMn,  m^  faaHalHl*»«a 
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iiliniw>,»»nfa«dH«D;awckikl  gJatiiini.  Hu  ftlhoM^  RfHHkb  mm  eaBC^«r 
ttowtoaof  *Mi|iejgg,  uBniimi  in  gwiw *»  |iwwte  iMi&aMitj.tad  toimilitota 
"■■np^iwo  «f  tha-fnptctttB  of  iiigaiiii  niliitiaaai  ia  M^aolutun.     Tkeamallpi*- 

pntiMaf  MdidBHUMt  BnMbr-thki'fBpw;  it  Jwwwer  jiw flM^drmUgeof 

'  Knig  (niaJDMd  tha  ptolangid  loliatt  of  (ha  donlof  ing.agM^  brttar  tlia«  nMuy 

U.  Ur.  f  ukk'i  ailntian  ii  vary  aeiuitiTe,  but  dae*  lut  keep  will ;  «nd  Ubm 
p:'f  lh»fcTiln)aii8tthe.c»iliMBd,i»p  laag. 

'in.  Ymammt^^t^a.wataiimmii-ktef  omaj— d,  <ft«r  «wirii^  longer  th>a 
ligU  wMka),  but  ja  necy  «Idw  in  ita  Mtioo. 
ia  TBvr  .gaad,  ^aytoiaUp.fiv  tits  tltia  idd  Cuwa'a.fVar 
ouis  ioma  ;««n  ago. 

-"V.  itlfhniigt  Thwn  wt  Imm  iiaj  miiaiMfiil  in  miim  Till  BaawdcD'A  aoliilMii,  it 
bMpiDdiioed,  in  otiier  huidf,  tha  b«it  negatives  I  haTeeverieen.  ItTould  be  bett^ 
I^nfc,  to  donbk  Ae^MDtltr  af  iadidi. 

"VL  JCe.  AadMf •BiMiBn.laa gina.na lae oi  tvogMd piohire*,  but.nqnirai al 
ii  f>i  i<Mlinn:af  ■wM^iwgaaiOBMttot,  anofa  m  asflarof  jaillc  or  nee  vatar. 

"TIL  Jlr.JlBit  ihaa  ^tbb  Ibia  :adnttoii  aa  tlia  nnUof  a  ooBneetad  wniea  at 
-'--^"r~lfl'  mrjaiiwiiili  iii  Ibii  imi  wt  tke  biamidn;  bot-itJato  bBii«i«tt*dJhit 
biMi  witiwi  MMJiiiBa  liiiaiM  ia  ii|ii»liini.  witb  wtuohJibiitt:  tile  peouliai  T«l4u 

"Vim.  ,1  imm  kMB'lad  to  adapt  aij  ovn  .Jwdiaiiig  aolatiao  Cw  gaoaial  uie  from 
*VmiMi«ilh,.aid«oiind««tun'«f  ttaat«f  tbe  pnaedinc-" 

X.  iSaaiter^  ri— iM SMfoia  iMnUE  tha  iras  papai  iar  -tlie  preaant  wa 

Aalldente  *'ftir>Mi*alea-la  Iha  wMiiantlon  «f  a  sair  metitod  of  jrepoing  mud 
WW,  far  M.  6la^iiB'(k«&i)r,  af  Boaime  :— 

"!•  U.  0—fty  plaas  MM)  giaaiaw  (^Mmt  ajgkteBi  onusa  aToinlapoii)  of 
JiUav  *r  vlita  wax,  ud  cm  litn  (abeitt  a  iiuaii)  of  alcabalof  DiiiiuBstoi«l  itreiigtb 
■■*|llK'Mtaat,«Bd'h«ilatkeal<xdial  until  thewacii  «omplMairiiaiolTad,lurriiigpr»- 
Tiniulr  attaehed  a  reoeirer  to  the  retoii  to  collect  all  tba  preduota  af  diatJUation,  Iw 
4haa pddnlkc'MiU  -flttklinirtiiw  into  •  glM*  vaaail,  and ai  it  oaoli  the  mTrieine  and 
Mneaaltdify,«]ii)adMMii>laiaann»isainaolutioiii  doa  liquid  ■«  Mparatad  bj  paM- 
ins  it  tbion^  flue  linen,  and,  at  •  final  opeotioa,  aixiag  it  with  tka  aloabol  wliich 
PMidanvinlbedirtilklBan,  and  flluaiag  it  thtioagh  papar  in  a  glaaa  funneL  Aitore 
•f  dtialifaifl  ia  k^  ia  %  tmalallj  MnppM^  battle,  to  be  naad  aa  raauired  in  mixtiue 
■iAttafdlMkg. 

"1.  Be  Oeo  .diM^ne  in  160  yiaawiH  (about  ftra   .oiinoaa]  of  alsobol  of  S6° 
tMBlf  gMilMH  (fin  dMobmi' Apath.  W.)  of  iodido  of. 
<BB  pMiwi  (riMitt  SftMii  «Eai«)  of  baomide  at 
P^mt  (ateotflflBan  graina)  of  fluoride  of  potaiaii; 

"  Taking  a  capaule  he  poun  drop  irj  drop  upon  abaat  one  giunme  (about  flftavi 
paiDa)  of  iodMe  of  ailTBr  fretkly  pcapared,  .as  .much  of  a  oaneantzated  ^olotun  of 
■JVBde  of  pMaMinm  aa  ia  raqnired  to  dissolve  it. 

"  This  dissolTOd  iodide  of  silver  he  adds  to  the  preceding- mixhm,  and  agitates  it ; 
(hansaiaaiaa  at  -Ae  bottom  of  the  bottle  a  nther  thick  degiMil  of  all  tbe.ab»ra  aalts, 
vfaiebaanrealoMtiBMs  the  alcofaal,  with  whioh  that  aJraodf  ■•fauatad  ia4umeMiTe{r 
Nplacad,  idiMMorad.in  the  manwer  and  pr^raitims  to  be  daambad. 
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''S.  TluM two bottln  being mdy,  wlieni^ioat to pNpue negatiTH,  hatikMibont 
200  gimmmei  [rJF  ini  ■  unnitni  niinnr*  fijnth  W]  iirrliii  ■iiliiTiiui  Tin  1,  iif  iMiilrfm 
and  aloohol,  with  which  liB  mizsa  twenty  jnmmei  (fire  dnobmiAp.W.)  of  thenlntien 
No.  2,    Filtering  the  miztnra  with  can,  to  awd  nndiuolrBd  orTitaU,  wfaioh  spot  Um 

ei,  he  makei  ■  bsth  in  ■  poroeliin  diih,  wherain  he  loaki  for  about  a  qoailA'  of  an 

T,  Atb  or  (ii  at  atixne,  papenprsTiaiuIywlected  andoattoriie;  conlinniiig  to  <to 
•0  until  t^B  ralution  u  exhaoitcd.  Taken  out,  hung  up  by  a  hook  in  one  conao'  and 
diisd,  these  papan,  whieh  have  acquired  a  Tery  uniibrm  raoe  tint,  are  oorenid  up  froa 
doat  and  kept  diy.  In  rendering  tham  wruitiTB  with  nibate  of  dItbt,  dsrdoping  vitb 
gallio  acid,  and  fixing  the  proob  with  hypoaulpbite  of  loda,  the  ordinary  moQiad  ii 
followed — generally  that  of  H.  Le  Gray— adding  one  ta  two  gmnmea  (fifteen  to  tUity 
graini]  of  camphormted  ipirit  of  wine  to  <me  litie  (abont  one  quart)  of  the  atdntum  of 
gallic  acid." 

^e  great  adtantagei  M.  (Jeo&oy  fimud  in  prapaiing  bii  negatLvea  by  Ihia  uelltod 
are  ai  tbllowi : — 

"  AH  who  on  paper  waxed  by^M.  Le  Qny'«  prooeis,  are  aware  of  At  ilow  and  diffi- 
cult preliuinaty  operatiom  required  preTloui  to  lenderiog  it  aanntiTe  wi^  nitiate  of 
•Utct.  They  know  how  nneh  preoantion  ia  leqnind  to  obtain  p^er  anifinrnly  coated 
and  unspotted,  in  the  midat  of  nich  Img  oparationa,  whsre  the  chancea  of  aooidDnt  an 
•o  nomeroui,  the  conatant  atteutioa  required  to  guaid  against  the  impuiitieiof  thewai 
of  commerce,  against  dust  during  the  impregnation  of  the  paper  and  the  ironing 
Bgsinst  too  great  heat  in  the  latter,  and  against  bad  quality  of  the  paper  oMd  for  ab- 
sorbing. Photographen  also  know  how  mooh  wax  ii  lost  in  this  prooees,  and  what  the 
quantities  of  paper  uecesstiily  ooat  in  absorbing  properly.  The  dlflonlty  and  tadiaitt- 
nesa  of  the  imbibition  of  an  aqueous  aolutioD  by  paper  iBerioudy  waxed  ia  eqoallf 
known.  On  the  other  hand,  by  the  method  here  described,  the  iodixing  and  waxiag 
«  efiected  In  one  simple  and  rapid  operation ;  the  imbibitioa  is,  as  may  be  imagined, 
Tery  uniform  and  complete,  from  the  facility  with  which  alcohol  penslrates ;  and  that 
granular  appearance  which  is  so  trouUeaonte  in  ordinary  waxed  proofs,  ia  aToided  If 
this  method,  owJ^  ta  the  chsractOT  of  the  oeroleine — this  anbetanoe  poaaeamng  elas- 
ticity in  a  remarkable  degree. 

"  The  lolatlan  of  ceroleine  in  alcohol  is  moreover  Tery  easily  prepared,  and  oon- 
puatively  cheap,  for  the  residues  of  atearine  and  myricine  may  be  either  sold  or  mad 
with  excellent  effect  for  waxing  fixed  proob. 

"  The  solution  made  by  the  abare  formula  is  photogenic  in  a  Tery  high  degree; 
indeed,  when  used  with  either  thin  or  thiak  papers,  it  gives,  fiom  the  first  hath  of  galUo 
acid,  blacks  of  an  intensity  which  It  is  impossible  to  obtain  with  Le  Oray's  paper,  and, 
which  other  papers  scarcely  acquire  after  having  been  treated  a  aecond  time  with  acetic 
'  1  or  bichloride  of  mercnry.     At  Ihe  same  time,  they  praaerve  the  whites  and  half- 

■  in  •  manner  which  surprised  me.  The  transparency  of  the  proob  is  also  admirabli^ 
and  the  clearness  of  the  imsge  yields  in  nothing  to  that  of  proob  obtained  npon 
albumen." 

LaipiMdt'a  Pioeaas. — Ths  following  proceea  by  Leipianlt  is  oonmdered  nsefal 
in  some  oases,  and  is  Tery  easily  prepared ;  bat  I  cannot  penonally  speak  as  to  its 
merits,  not  haTtng  tested  it  :— 

"The  prepared  papers  do  not,"  says  M.  Lespiault,  "  keep  vary  long  in  the  hot' 

son;  but  if  they  an  sendtiaed  in  the  moming,  or  even  oTeni^t,  they  will  keep 
the  whole  day  if  can  is  token  to  wash  diem  io  thiee  fresh 


ths  p^asn  Baxe,  the  onlj  aort  thtt  I  htlutiwKj  use.    Tmnai'B  kaepi  nmoh  batter,  bat 
it  iaoolj  htU  m>  npidly  agnntiMd.    TUa  is  tlie  fonnnU  for  the  pieparatioii  at_Qu> 

£«a  ds  rie,  ftom  18*  to  2ir  .  600  grtminn  (16  ounoee). 

Sugar  of  milk  to  utniation. 

Iodide  of  lino  10  gnmmeB  (1£0  gruiu]. 

firomide  of  zino  2  giwniOM  (30  graiiu)^ 

"  The  qnantitJm  of  iodide  md  bnanide  indictted  aboya  may  alio  be  diaaolTed  in  2fi0 
(nvnue  (8  onnoca)  of  diatilled  vatar  j  wtnrated  with  sugar  of  milk;  sod  260  gnmmet 
(a  onnMB)  of  alcohal  added  to  thii  solution. 

"  Tbo  papian  Saze  immened  in  thia  liquid  fi>r  fbnr  or  five  minntea  take  a  very 

enm  ran  tint  ia  dicing.     The  psper  oan  be  kept  in  this  longer  vithout  any  bad  efieot. 

"Theae  papeia,  once  drj,  will  kMp  indeflnitelyi  when  it  ia  wished  to  seositiie 

tligm,float  them  onabathofaoelo-iiitTateof  silTei  of  flvepeTcent  with  the  addition 

of  from  seTan  to  eight  pei  oast  of  glaoial  aoetic  atni, 

"  The  papei  hetoinM  Utile  by  litHe  reij  white ;  at  the  end  of  fitor  or  Ave  minutesi 
•hen  the  tint  ia  raiy  eqnal,  it  ia  taken  out,  and  inunersed  in  a  bath  of  distilled  water : 
this  should  be  renewed  thtee  timee,  allowing  a  quarter  of  on  honr  betweoi  e«oh  time, 
aod  diiad  altennrdi  with  hlotticig-pBpei,  and  the  operations  contdnoed  tho  same  aa  with 
ths  wax-p^cT- 

"  If  the  bath  of  aceto-nittate  were  more  ooneentrattd,  bj  ten  per  oent  for  exomplei 
the  pqier  would  not  keep,  and  the  print  would  want  delioacy ;  if  it  were  weaker  it 
would  be  liable  to  unMnaitiEed  pahJiea,  or  it  would  be  necesaaxy  to  keep  the  paper 
mnilt  longer  in  the  liq^nid.  This  observation  applies,  I  beliere,  to  all  negatiTe  papers, 
ssd,  above  all,  to  tboM  which  are  not  waxed. 

"  Uiing  a  lens  of  three  inohea  in  diameter,  fifty  centimetrea  (about  thirty  inches} 
of  Iboal  length,  with  a  diaphragm  of  fifteen  milUmetres,  a  quarter  of  an  hour's  ax- 
piKute,  instead  of  thirty-five  "■'""*■—,  is  sufficient  for  photographing  in  old  building 
(*  a  street.  Trees  can  be  taken  in  the  same  space  of  tdme,  if  a  diaphiagm  with  an 
t^wniog  large  enough  is  employed,  hut,  with  the  same  diaphragm,  it  takea  forty 
'■umites.  It  takes  an  horn  and  a-balf  with  waxed  or  albuminized  paper.  I  attribute 
this  nuoinona  difibrence  in  n^idity  to  two  causes :  first,  to  the  di^rent  bsses  of  the 
xxli^i  and,  secondly,  to  the  absence  of  an;  fotty  substsnoe,  suoh  ■•  wax,  which 
ntatds  moM  or  less  the  fbnnation  of  the  image.  If  the  papet  has  not  been  altered 
liy  the  heat  and  the  remains  of  the  nitrate  which  [haa  not  been  removed  b;  the 
**shing,  the  whites  oan  be  preserved  two  boon  in  the  bath  of  gallic  acid.  The 
prints  BO  obtained  are  delicate,  and  without  roughness ;  and  tlie  blacks  are  slwaya 
'I'Seient  when  the  time  of  exposure  has  been  suitable." 

In  eonelnsioQ,  I  must  say  that  half  the  fiulorsa  result  from  unpura  uas.  The  fact  is 
**I1  known  that  tiie  white  wax  generally  sold  as  purified  wax  u  imrt  than  halfaduiUralii 
*it)i  A^v*  mit^SHdu  ;  here  we  have  a  cause  of  &ilure  to  be  only  got  rid  of  by  going 
te  a  nspeetable  wax-bleacher,  and  tiling  him  for  what  purpose  the  wax  is  required. 
^^■>lheroanseof  &ilDTeorp-«*Mis;iD  the  negative,  although  that  just  mentioned  is  the 
P^itwt,  ia  using  the  iron  too  hot  when  waxing.  More  than  half  the  snooesa  of  the  wax 
P^^r  praeeas  depends  on  die  per&ot  manner  in  whioh  the  paper  is  waxed  and  the 
purity  of  the  wax  employed. 

■Hanog  giTsn,  m  Ilia  peoading  pages,  the  different  formulB  of  soma 
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of  the  moit  eminent  BBtlaw«<niful<yeiMiw^iHmrMmfcM't>  giw  tfci  wafct.  nm* 
Ijnctical  ottemlioi»  on  ttie  nanipalMarf  pntiaii  c£dw  iitfiiaati«a  dmi^i^- 
Teyed.  To  be^n,  tben,  with  the  beginning,  the  flnt  eabjeot  for  aztmiiutian  wW  W 
caiuei  of  fkihire  in  ""TwaGjajorm  Fbooem." 

The  uoM*  of  fulmv  in  tb«  mlatjpt,  u  in  aK  the  other  bnoMJtM  of  TintograpliT',   ' 
nomenm ;  and,  I  am  eony  t*  lay,  in  leferenea  to  the  ecienoe.in'  geawi^  tlutt  the   i 
iMof  (heaeftUnrae  nMnaniy  alva^s  to  be  traced  to  the  inatUatiaa,  freliaimaa,    [ 
01  dirfy  hMli  tf  mtmiptdatiim,  in  the  operators.     I  aayAWy  AoAilt,  for  there  ii  nothing    | 
BD  eaidy  acquired,  or  M  dffladl  ie  fit  rid  of,  aa  *  dorenly,  drtj',  nvtbod  cf  ataaipv-    ' 
lation.    Aaaninitance,  Ifaad  afriend'— in  Ad^  apnpil — WKosbnttltBebaeK',  wb»«ia 
ooutimtlj  TTiting  to  know  the  canie  of  thia  fkihm  airf  of  that:     How,  he  ^Miwuimfc- 
ahl7  clean  and  neat  in  hie  liabtta  and  penon,  ao  nnieb  ■>  Aat  I  avrtr  hr  a  niMDnt   i 
thought,  after  I  fltst  mentioned  the  entrject,  tliat  liii  flilam' could' aiiaa  from  any  want   i 
iTBin  that  direction,  aadIwarfUii7pnzi1*dtt)aecoanlft>rioBaofttHa^  kDwiag   ' 
lEiLt  his  chGmicdi  and  apparotui  were  of  die  Snt  qnedtt^.   At  last  I  datainiirad  tD  paj   j 
him  aviiit.     I  found  that  hehadgonetaaomede^rceof  ezpenaeaaannaatem-infHtiag  i 
up  a  glosa-houw,  daA-room,  Sec. ;  and  could  ptiiriy  lee  that  it  wai  ant  Una  want  al  , 
expen»i<remateria]e,orperae*aingtlials,  thatltefUM;  aoIeaMtoHftn,  "Well,  Utarw  i 
come  toeeejou  work;  sooommenc«aaBoanas7onItk»— r  illall'ltojnitrntler."'    Ha  i 
commenced  in  a  firat-rate  style  of  ■ntiTit]',  took  np  a  glaaa  plat*  (fie  wat  woAingr  dw  I 
collodion),  picked  up  a  piece  of  old  linen  that  wai  lying  on  the  developing  baadh  ic 
hta  dark  room,  with  which  he  polished  bis  glasa,  coated  it,  and  tdang«d  it  in  the  bath. 
He  then  proceeded  to  annnge  and  focus  me ;  he  had  a  aartafai  otst  a  beam,  ftr  the   I 
purpose  of  shading  one  nde  of  the  face,  and  in  his  mnal  enetsetto  mtctmerhe  gKre  tfai*   . 
cortain  a  pull,  in  order  that  he  might  place  itwhen  he  wiihetf,  md  dr«w  it  enddenlj' 
along  the  beam  (which  I  am  sure  had  a  month's  dnst  on  iQ,  and  let  a  doud  floatn^   | 
about  the  room  that  voold  take  at  least  Arm  hmm  to  dear  awaj.      Se  thta  pat  tbe   , 
plate  in  the  camera,  and,  afber  exposing,  he  look  up  the  giaaa  hcMtng  the  derdfping  I 
Bolntion  from  out  of  araoaiof  wet,  &c. ;  and,  in  pgHimy  the  Jertlopii^  eohtfao  on  to   > 
the  ptalp,  he  let  a  couple  of  drop!  Ml  on  the  Urtter  from  Hie  bottnn  of  the  dvndopiag 
gUsa,  fUmiBbed  by  aome  of  the  indescribable  mcse  in  which  it  had  been  prerioorif 
stasdiag.    CoDsidering  this,  and  olio  that  the  stmospheiw  in  wfiieh  the  plate  w^ 
n  out  of  the  bath  was  saturated  witb  dust,  and  Ae  state  of  tha  interior  of  tte 
Ta  in  which  it  wa«  cxpoaed,  reeoUeethig,  atlbe  aame  IJme,  that  the  cloth  with 
whiebhe  wiped  the  glass  w«s  t^en  off  the  sloppy  bench,  it  is  notts  be  wmdendat 
that  the  reanlting  negatfva  was' somewhat  eimilar  to  the  flrst  v^nt  of  a  sahoulboy  in 
drawing  a  portrait  orer  which  he  aubseqnentlj  npaot  bis  iidt.     "TlniG,  sb)"  aajs  ha, 
"how  do  you  account  for  tbal?"     I  said  att&eUma,  witUng:  toMS  if  k»  would  go^on 
in  tbe  same  way,  "Well,  I  scarcely  know;  try^ain:'  Brerytting-waa  repartfcd  n  a  aattj 
u  in  the  fliat  initance,  with  diie  addition — be  aetiutty  w^e«l  hie  ^aaa  in  the  wiUr 
which  had  just  washed  thefaypoanlpbiteof  soda  off  Ida  last  pirtor*! 

I  then  told  him  to  get  his  cnrtaias  token  down  and  Mate^  bir  beMu*  sard  floor 
washed  out,  his  dark-room  well  scrubbed,  and  a  gmall  Adf  pntiip  ftrr  !>=■  dnriopiaig 
glass,  coTcrod  with  half-a-dozen  thiekneases  of  bloitinirpaper,  hia  doUia  wall  a  iialmi 
tcUKoul  leap,  a  tew  nails  put  np  on  which  to  hang  them,  one  ta  b«  kept  fbr  olaania§  oat 
the  slide  (or,  what  is  better,  some  papier  Joseph],  another  Ibrw^riD^-tfte^BMea  aAw 
waebing,  and  a  third  fur  polishing  them,  strict  care  being  takes  tharttBre  thooM  be 
10  dost  or  slop  of  any  kind;  and  diat«tnlt  wn^  that  ha  has  fl«*«r  imLammiot  to 
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wdtotft^nM*  HoM^whit  kokU  gBod  vith  callodioB  boUa  psad  with  svayo&n' 
.  bucli;  it  mmt  be  «l«&ya  home  in  mind  that  the  greitnt  oanc^  dw  ittulnCelculi- 
iwi.inilthii  ntMt  nadoaiatiDg  paMvaroBM,  tM  uctHtry  to  An  wiimirful  pnedce  of 
[Aotognphj. 

ad  now,  AeB,  to  ntom  ta  whti  I  conmiBBeA  nth — diA  oaoMa  aTfUliirain  tlie 
Mla^ptpnMM. 

CbiMM  of  Fidbtrt. — If  the  negEtira  in  dsTdopin^  taKoaa  ■  iTiMjimiililli  ii  ililitli 

V  faf  brawn,  th*  Miue,  prafaab^,  ii  •  dcdoieno)'  of  uwtio  urid  is  proportion  to  tlie 
gth  of  tliB  lilver  uMd,  ec  Ixom  tha  piawnea  at  nitmta  of  [miImTi  laft  in.  ths  pqier ; 

V  BOt  wufaing  the  iodiied  pkpen  infflcientlf ,  or  from  not  uiing  a  tuffloient  qnontltf 
Om  fai  tha  Mmoral.  oftha  lalt  nmnd      It  may  alio  tuin  from,  not  watng- 

iadjaadiiyre  fae  a  ecaw<«wM»  penod  aftic  it  hju  Wn  povpamd.    It  mart  banal 
IkM  tha  weae>  the  iodiaed  pa^ac  ia  aaaiafiar  prapanlicat,  tka  nam  biflUant  aad 


Xmm^— AfUr  well  waahing.  the  -at^txya,  when  fiiUy  deToloped,  and  baflN«  Mb- 
^ttioffitto  thsfiaiag'  bath,  inaterae  it  in  the  CiUoiriBg  ti^tti*  nntil  the  required 
bhek  tDM  ia  aaqwred.    Take 


Chloride  of  goM,  1  dnchm. 
IMatQled  water,  }  pint. 


Ejponilphite  of  aoda,  3 
Water,  \  pinL 


Thtn  £Bolved,  atir  the  water,  and,  atirriiig  all  tha'titn*^  add  the  sUoride  of  gold 
•olntion  in  amall  poitioiu  at  a  time.  Thia  bath  will  oanrart  the  bixj  ni.ootaai  of  tha 
oegitiTa  into  pure  black,  and  it  miut  b«  afterward*  £icd  in  a  aolntiofl  of  four  part* 
water  and  one  put  hjpoaolphite  of  >oda ;  altar  wbioh  it  vaM.  be  w^  waabed  ii 
plantj  of  water.  Perhapa  it  may  be  necsaiary  to  explain  what  I  metQ  by  well 
Tubad.  Place  your  pbotogrsph  in  a  ihallow  diah  nndar  *  water  tap,  and  tnmii^  the 
tap  w  that  you  may  have  a  atream  about  the  dianeUr  of  a  good-aized  ^atll|  atlmr  il 
nm  orer  your  photogmph  for  llire«  or  (bur  bonra ;  after  wkioh  hang  vp  to  dry.  I 
rianld  then  conaider  the  photograph  anfficiently  well  waahed. 

Efatt  ani  Stnm,  sbowiDg  Iha  grain  of  tiie  flceh  in  the  point*  of  the  flngen,  Theta 
[  m  inmiBblf  earned  by  oaraleBaly  allowing  the  fingsn  to  oome  in  oontaot  with  the 
)aper  when  preparing  il,  more  eapecially  when  making  it  MnaJtiTO  in  the  nitrata 
aim  batn,  or  in  any  part  of  the  pmceaa  when  the  flngen  have  been  dabbliog  in  hypo- 
nlpbite  of  Eoda  previouily. 

Jtimtdg.~-Eeef  the  fingsra  paiticnlarty  cleui,  an!  nerer  toneh  the  nrfMa  of  tl 
piper  at  all ;  handle  it  by  the  comen  ia  evray  operation. 

A  Bitei  Unm»  Line,  running  from  one  eonier  in  the  direction  of  the  oppa»ta  on 
nil  is  canted  by  the  nie  of  a  braaa  pin,  for  the  purpoaa  of  p*""™;  up  the  aheet  by  ta 
urser ;  it  partly  reduce*  the  tilrer,  and  tha  combiiMd  eolation*  nmaiog  don  in  the 
dtrection  of  the  loweat  comer  caaaaa  the  iitain. 

Stmtiji, — Carefully  vipeyourpini, and  bebicyoii  p*M  them  tbtnof^  theptpm 
blot  off  the  comer  to  be  pinned,  and  double  a  pieca  of  bLotting^s^ier  orer  the  earner 
before  yon  iniert  the  pin.  Thia  ia  more  neoeeaaiy  whan  niing  the  lilrar  Mlution 
Hiaa  at  any  other  time. 

Blatltmmf  in  Ih4  £aM.— The  negative  will  blacken  ell  ov«r  in  the  devalopng  bath. 
Ail  may  be  cauied  by  over  eipoaure,  fant  in  that  caae  there  will  be  a  behle  ianga  ol 
the  object  on  the  negative-,  oritmeybecaiuedby  light  getting  entnoae  to  theeanen 
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mdependont  of  ths  lena ;  or  the  piepued  aheat  may  hara  been  aoddenuJl]'  expand  to  Ik* 
li^t  prerioBi  to  development. 

S*mtdf.~Sboaii  the  muTenal  hltakemng  he  CMued  by  aoeidsotal  li^t^  nnedj 
tbe  defect ;  if  cftuied  by  orer  eipoiure,  expose  for  a  ihoiter  time. 

VUlftgaliv  will  btopu  r«j^  oi  foxy  all  OTer.  Thij  arina  from  the  want  of  rat- 
fident  acetic  acid  to  regulate  the  decompoaitLoii  of  the  ailTet  Mtlt,  and  keep  it  in  aodk  a 
attle  that  it  can  only  he  deoompoaed  by  light 

Ji»M^.— Inoreaae  tbe  quantity  of  acetic  add.  AMtio  acid  differa  rery  much  in  iti 
stningti,  therefore  any  quantity  menticiiied  in  this  tMadaemeani  that  quantity  of  facial 

WooUg  Apptaranef.—A  woolly  Tongfa  appearanoe  in  the  negatiTe,  which  of  ooune 
would  be  wotM  in  the  poeitiTe ;  thia  may  iriae  &om  too  muoh  waihing  iriien  the  p^er 
aa  iodiied— a  p^iei  too  Tongh  in  its  tezture—aauig  a  imigh  gt«m«d  blotting-paper  afta 
[citing — oruaing  ptq>er  that  baa  been  iodixed  for  a  very  long  time.  It  may  alao  occur 
om  want  of  proper  fiMniing,  or  tbe  agitatioti  of  Hie  camera  during  expoaure  &om  wind, 
rolhwoaiuea.  Aaitwould  beimposBiblefbi  me  to  Mywhicbof  theahorewoaldcaoM 
thit  appeanmoe  in  any  particular  negatiTc  without  aeeing  it,  I  can  only  point  out  fls 
canse  of  the  effect  to  the  reader,  leaving  it  to  him  to  aacertain  what  tbe  patticnlai 
eauie  may  be,  and  then  be  can  easily  remedy  it  himself  if  he  baa  carefully  conaidoed 
the  principlea  iuToWed. 

WhiU  or  Blade  SpoU,  witi  atreaki  from  them.  Theae  are  nearly  alwayi  canud  by 
le  moat  minata  particles  of  iron,  copper,  or  braaa,  getting  into  the  paper  either  acci- 
dently  or  from  the  wear  and  tear  of  the  machinery  uied  in  niaMng  it,  of  conrae  there 
I  no  remedy  for  theae  but  to  choose  paper  quite  free  from  them. 
JTnrNHV  do  not  appear  until  after  the  first  or  second  preparation  of  the  papier, 
when  (pots  of  iiregnlaT  form,  markings  of  a  dozen  ebapes,  oU  anse  from  want 
of  oaie,  either  in  not  skimming  the  enrfece  of  the  developing  or  exciting  aolutitai, 
when  imuemng  or  liftiog  negstivee  into  or  out  of  it,  or  not  thorongbly  woahing  and 
cleaning  tbe  diebee  or  measurea  need,  especially  when  one  dish  oi  meaauie  has  to 
ITS  two  or  three  aolutions,  or  from  not  properly  cleaning  the  glan  againat  which 
tbe  paper  is  pressed  in  the  paper  slide,  or  &om  other  Eimilar  csuaea. 

R»audf.—1iot&  care  and  attention  to  oleaolineM.  Let  me  again  impress  on  tbe 
operator  the  neceasiCy,  if  possible,  of  keeping  sepsiale  dishes  and  msasnrea  tar  each 
solution ;  and  eran  then  waah  and  clean  them,  ai  if  tbey  bad  contained  aolntiou  of  a 
different  nature. 

Camm  of  Faibtn  in  thi  Wexfroetti. — Almost  all  tbe  ohservationa  made  with  i^ard 
to  the  cllotype  relate  alao  to  the  wax  paper  process  ;  but  the  use  of  teax  as  a  preliniinsry 
preparation'.necesaitatea  a  fev  additional  obaervationi.  In  the  calotype  taany  of  the 
M  of  failure — I  mean  more  particularly  (he  wooUinesa  of  the  negative — cannot  be 
traced  to  tbe  same  causes  in  the  wax  paper  process ;  for  instaece,  the  waihing  oc 
blotting  off  with  rough  paper,  because  tiie  first  operation  in  the  latter  proceas  is  to  fill 
the  porea  or  body  of  the  paper  with  wax ;  thia  paper,  of  coarse,  will  stand  all  the 
washing  and  blotting  yon  may  wish  to  give  it,  »•  the  preaenoe  of  the  wax  renden  it 
hard  and  smooth  on  iti  surbce.  Bat  similar  eSeela  may  be  caused  by  the  adulteration 
lie  wax,— a  thing  so  common  that,  unleaa  you  go  to  a  flnt-rate  eatahliahment  (and 
t  mutt  ht  a  wax  bleachet'*],  yon  cannot  obtain  a  pure  specimen ;  even  in  the  latf 
case,  you  mast  tell  the  principal  for  what  porpose  yon  want  it ;  hut  the  wax  yon 
will  then  obtain  tnS  mt  it  K^lt.     The  principal  sabatanoe  of  adulteration  is  ffeau^^ 
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TongbaeM  is  owing  l«  the  mieqiul  kcdon  of  the  chemical* 
m  the  atoma  of  wu  and  epeimaoeti.  Another  great  cauae  of  unequal  action  aiiaaa  irom 
nflins  an  iron  too  Sol,  as  in  that  case  it  rtmcvtt  lAt  wax,  and  that  oneqaallj.  Theaa  feir 
obMrraliona,  added  to  the  foregoing,  will  be  quite  Bufflcient.  I  -would  havG  the  reader 
beatr  in  nund  tha^  althou^  the  aui&ce  of  waxed  paper  ia  not  40  eaaily  damaged  by 
washing  as  the  prepared  paper,  etill  it  will  be  -well  to  prevent  an;  friotion ;  it  i 
thenfme,  bett«t  to  float  at  iinmeiae  the  papeii  in  the  different  lolntiong  than  to  u 
the  glaaa  rod ;  the  finest-gnined  Nottmg-paptr  ahould  alao  be  used. 


PHOIOGKAFHY  ON  GLA£S. 
ViooaM.— The  art  ia  indebted  to  Sir  John  Henchcl  for  the 
■daptition  of  glau  plalM  to  rectnTe  leiuitiaed  oTganie  aubatanccs.  In  order  to  de 
tntne  how  tat  organic  matter  wai  indiapeouble  to  the  diaoolontion  of  Bilver  aohidona, 
be  prepared  a  Mlation  of  aalt,  eztremsly  diluted,  which  he  mixed  with  nitrate  of  lilvei, 
•o  dilute  at  to  fbim  together  a  liquid  onl;  slightly  milky.  This  wtu  poured  on  a  plate 
of  gluaa  laid  hciizcntaliy  at  the  bottom  of  a  Sat  Teaael,  fi?oiB  which,  after  aaTcral  dayi, 
tha  liqtdd  was  drawn  off  by  a  lyphon  tuba,  and  the  lait  poriion,  drop  by  drop,  by  a 
■jI^Hm  eompceod  of  a  few  fibres  of  hemp  laid  parallel,  and  mclatened  without  twisting. 
The  ^Ms  was  not  touched  till  quite  dry,  when  it  was  found  coatedvilh  a  uniform  film 
of  chloride  of  silTer,  which  adhered  with  conaideiBble  tenacity  to  the  glass,  hut  waa  not 
■endtiTe  to  light.  On  dropping  on  it  a  ■oIuti<»i  of  nitrate  of  silver,  and  spreading  it 
orer  by  inclining  the  plate  to  and  fro,  it  became  highly  sensitive.  Exposed  in  this  a 
to  the  tbcDS  of  a  camera,  it  became  iraprecaed  with  a  remarkably  well-defined  uagatiTe 
pietun.  These  experiments,  communicated  through  the  Journal  of  the  Boyal  Society, 
h«d  no  donbt  their  influence  on  the  ardent  loinda  who  were  then  pursuing  Uiia  wondei- 
fbl  and  fasdnatiug  ait. 

Amimg  othen  who  had  devoted  themselves  to  the  investigation  was  M.  H'iepcc  do 
St.  Victor,  the  nephew  of  the  discoverer  of  the  Daguerreotype  process.  This  gentlemi 
la  early  aa  1847,  bad  made  conaiderable  progress  in  developing  the  albumen  process, 
and  aeema  fairly  entitled  loathe  merit  of  perfecting  the  idea  thrown  out  by  Sir  John 
HencheL  However  that  may  be,  &om  that  date  the  use  of  glasa  was  npidly  brought 
to  perfection.  This  prooeas  derives  its  name,  our  readers  need  scarcely  be  told,  from 
the  organio  substance  cbiefiy  used,  namely,  the  white  of  eggt.  Albumen  forms  odi 
the  cimatituents  of  many  animal  substances;  amongst othm, and  in contbination  with 
diSemit  fUty  matteia,  itia  found  in  ita  purest  state  in  the  whits  of  an  egg. 

Mr.  J.  K  Mayall  haa  entered  so  very  fiilly  into  thii  process  in  his  address  to  the 
Fliotograpliia  Society,  that  we  cannot  do  better  than  quote  his  paper.  "  Albumen," 
Mr.  Mayall  proceeds  to  say,  "  is  the  true  starting-paint  from  which  all  animal  tissues 
are  finmed,  as  the  egg  contains  no  other  aittogenous  oompound  except  albumen  \  the 
yolk  containing,  besides  albumen,  a  yellow  fat  only.  Its  clilef  characteriitio  is  its 
ooegolability  by  heaL  We  shall  speak  of  ita  two  conditions,— soluble,  or  uncoagulated 
and  ineolablc,  or  cosgulated  albumen. 
aobiHt  AlhumtH. — Animal  albumen  of  the  soluble  kind  may  be  obtained  in  a  solid 

iby  evaporating  at  a  temperatnn  below  120°  1  it  is  then  a  dry,  yellowith,  Ikomy, 

biittle  mass. 
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"  Tbi*  MA  U  powdered,  ud  Uu«t«d  •uccMaiTel^f  villi.  tOtv  and  ■kokel*  iriM 
freeitlraiii  lit,  stlta,  aadotherfijTeigiiJiiatter,  untiL  v*  obtam.it  piuBi 

"  Tnien  thiu  completsl;  dr;  it  u  wUhont  tmt»  or  oAar,  mtj  hw  BWthiTT  tMam 

■'la  tha  ixj  atate  it  m*;;  baheatsd  btei  to  tLe  teiiqieakhmirfbaill>9«Btai^vitli- 
□ut  puiisg  into  the  insoluble  coagalatcd  toixa.  Mnittwwd  *iti>  wtn^  it  (wdk  ^ 
twcoDMa  t*~"*p"°"*i  (od  by  tbaulditiiHi.of  mora-watac  itdiMtbt*  mtai  •  aaliHidb^ 
tuteleM  fluid. 

"  If  thit  ■oluli(»  be  heated  to  a  tempenture  of  110°,  it  pane*  into  the  ooagnUid 
form.  Lew  concentrated  aolutioni  reqaiie  a  heat  of  100°,  and  vray  dilute  aolnliaH 
require  ereii  boilisg  before  the  albumen  will  coagulate. 

<>  Albumsn  ii  Inaoluble  in  alcohol  and  ether.  It  ii  aolubla  to  a  oertain  eilait  b 
distilled  vater,  but  much  atonaeaBilyin  yntwtttt  conttna*  an  alkaline  nit  or  chkode 
of  sodium. 

"HulderbaigiTengnat  attsBtuatoilaaBBljsA.  Hi».»o*  Mint  isMdiplim 
giToa:— 

Gaibon H« 

SfdragMi 7'B 

Nitngen. Urfr 

Ox;gm    .        .        .        ~       .        .        .    2i-0 

Sulphm: 14 

Pboapborni 0'4 

"  jUbanen  eaailj  puticflcs  in  ike  mcost  state,  fay  tha  action  o£  tEe  itmaqteK 
agents,  fi>r  which  reason  it  requires  to  be  used  immediate^  afteE  it  is  ■uzed.  vilkAt 

chemioab ;  in  winter-  the  ttwe  may  be  prolonged  te  fbi:ty-«i^  heun,  but  in  sh^M 


"  The  greater  munber  of  the  melallio  salts,  kcciirding  to  TjtimmnT.^  -^^af/Mt 
albumen,  the  precipitate  coutaiuing  either  a  combiaatiaD  of  basic  salt  with.  albuDMiX 
a  miitare  of  two  compaunds,  one  of  which  oonsists  of  the  acid  of  tke  salt  an  A  alls  Wi 
and  the  other  of  lli*  base  of  tha  salt  and  elbmnca.  !Eha  slbnman  gnkntdlirpaMMiW 
the  insoluble  form. 

TEe  pEecipitated  and  wuhed  albumen,  when  dissolved  ia  ^  of  osuslic  patak(tf' 
d^ested  for  ons  hour  at  a  temperature  of  1S0°,  conTBTts  file  sulphur  sod   ~ 
a  phosphate  and  sulphide.     The  ftlterad  Bolntioo^  if  now  liMt«d  with 
(light  exoeas,  yields  a  gelatinous  precipitate  of  protein ;  which  Muldm:, 
deaignatea  ••  the  basis  of  albumen,  ftbrin,  and  casein. 

"For  tlte  object  of  this  inquiry  it  is  sufficient  to  loiow,  that  albuBWi  i  iliinInT"' 
in  the  salable  (tats  ^in  the  abeenoe  of  mineral  constitneatai  that  »  tligfet  lUht; 
reaction  is  the  best  condition  for  photogisphic  cperatJcma,  Tha])I>aqlio*B>«liA-i': 
containa  is  a  most  important  elemi:nt  of  success,  while  the  sulphas  does  not  m^t " . 
bare  any  prejufoialefibct  on  theaubMqueDtpToceaswiththaaoato-nitnrteotnltV'   ' 

"  The  earnest  inquirer  is  referred  to  Lshmaon.'B  '  Phynuliqpcal  riiiBiiiliji,"  |^ ' 
liahed  by  the  Cavendish  Society ;  srticle  ^Wwnw,  toL  i.  p.  330 ;  and  fitidt  ^  Sm . 
vol.  ii.  p.  353;  a  work  that  ought  to  be  eareiully  studiedly  *mj,  ehaBMstwhs'dwi'* 
to  obtain  accuiale  and  recent  informatioB  on  this  in^ortant  subject. 

"For  the  photographer's  purpose  the  albnmen  of  tbeheu'a  egg.iathaaaiNl' 
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lOcsH.  ^Oiaeggiiiuut  bebMlif  nDt  ounUuui.flTa  ds;t  old.  Tbej  oaght  to  1m  b)^ 
in  *  tool  fUae.  Tbcte  from.  Ute  aouutry  ue  beUsi  iiita  tonin-luA  eg^  •!)&  I  titm, 
when  gnctioal)]*,  tluttli*han»  duwU  haia  oubonat*  and  iboaplubi  gtliaiS'itoevii 
ijjont  fa^  theBi  to  pAOk  lit.  This  finri^flt  th*  llbuttiAn  mi  ratdon  U  nuw  luuid. 
Eiah  egg  mart  ha  hrotea  wpuitalf  iatoatUJinr  cuf,  u4  th»  jdk  ntaiiM&iB  tbe 
■bUw  well  u  tha  gim;  then.  ^anU.  into  ft.iH«s>n  witiLtba  itf^unid  fuotitj 
of  Umpid,  alhuaea  ii  obtiiiied. 

"  To  VL  VJt^o*  de  St  Viotor  t«  us  iadabud  £»  tb  fint  ag^lkituB  of  sUubbd 
to  fbotogrwpkj.  In  ths  Utter,  part  of  lBi&  I  &at  wv  m  uapwfMt  ianacarioa  of 
■ODB  •hinn^-peU,  at  Cha.  CheTaUwr**^  (^lician,  Farias  lu  eoold  no^  or  voall  not, 
tdl  me  hoir  it  vaa  done.    Ic  ma  mfficieBt.  lo  b«T  tliat  tha  tbiag  ««  poMiU^  to 

"lahallln  thia  p^oc  oDnflna  lajieU  to  tha  nagatire  ymcaaa,  m«e^  tamaikiag, 
that  tha  aolj  diflaraBce  batweaa  tke  iiegalaTe  toA.  tha  paai^ia  poeaaa  (DDaiata  w  auh- 

"  Climitg  lit  QiiuM.Smf  pataai  pUt«-gl**<  >*  tlM  baat  Gat  intothabaUt  «f 
[lacing  tha  fiM»-i!da  towaKU  the  wall,  and  lata  tha  boiM  vith  tha  faca  tovaida  tke 
Ut  hand.  EklnUou :^AlsohaI,  30  gnmnea  ^Ifio  gmini^;  atiw«  liquid  amawak 
10  gtanuna*  (IfiO  graioa} ;  vatei,  40  gnsutM  ^8(10  gtuDt)  i  tripoli,  3D  gnranM  (iGO 
gtaiu).    Sbdu  i^  to  tut. 

"  Tiawg  thieapieceaof  olaan  cotton  vool  ia  round  balla,  «wb  ^ont  the  iua  o/ a 
tmdl  hen'»«(g ;  then  fix  the  ^aaafLnnlf  inftvDo4ea  aeRW-iiaajai&attjflati  wttb 
a  |iece  oi  ootton  and  tba  aWa  lolutian  nb  baid  md  arcul;  tbeau^ee  of  theglaaf, 
iaaaiauIaiKaniiW  tafurDagoemo^pa  platea;  than  mors  gntlT)  narit  up  todrj. 
T(ia  aaotha'  glaaa,  which  rnh  in.  the  caine  naone^  and.  ao  on  iw  twelra  doasn. 
Phaagii  titw  end*  to  dry  the  ujpfer  edge  of  tha  gUat  When  dry,  wipe  the  edgea, 
H  ilao  tha  batJ^  alightly  with  anothec  boll  of  cotton,  vithout  touching  ih«  auiboa  to 
bat  it  fcon  duat.  finbofftha  aarlace  withkaleau  baZlal  cotton,  flnnlj  at  &nt,then 
mUj  and  ev«oI; ;  thes^  with  a  cUan  tkog'g-baii  bcuab,  duat  the  back  and  adgae,  and, 
p^  tha  glaaa  into  a  drj  dean  box,  face  towaida  the  lafl  hand.  M7  boxea  hold  ACtj 
plattaeacb.  Tha^ata  nuut  ba  nihil  miniaed  tha  aanc  iaj;  if  left,  it  wiUbeneoet- 
M^  to  EleaatJuDi  again.    Thia  plan  of  claiming  ia  both  for  negatira  and  poiitire  gUaa. 

"  Spitsdmg  oKtAtliat*. — Tor  twelTe  doaai)  glatM  tha  albomnn  iLoaldlM  prqiaiid 
ufiJlowa:— TaluUO  fluid  gTHnmee  (about  12  onacea)  of  albnnieD;  7j  fluid  ditto  [112 
gnina)  Mlnratad  loliition  iodide  of  potuaium ;  li  ditto  (23  gtaiiu]  bromido  of  potaa- 
KBQi  1  drapof  adntioiiof  caniticpotnhi  1  grainne  (I<  gnina)  of  water. 

"  The  lodida  and  bnnaide  of  pataaHam  aqght  to  be  aioh  a  aatnnted  aolntion  in 
didilladwatqr,  atatanperatureof  GO',  aadweiglMdinaaupoarafullybalanoed.  The 
utmcat  e*M  it  neceiaac;  to  obaerre  tkeea  propoitioni;  if  too  much  of  the  aalta  ba  oaad, 
tluf  crytfalliae  in  ttie  albiuaan  and  nuka  qiota ;  tfaa  drop  af  oaottio  potaah  randan 
tha  albumen  more  Umpid ;  pour  tha  ahoTa  ingredianl*  into  a  wida-monthed  and  rather 
hep  botUa  (la;  half-gallon),  ihdu  vf  until  th«  boHla  ia  oompletel;  flUad  with  while 
fcan.  Thia  will  take  ten  minutes.  Latit  atandaiihoan  in  a  cool  plaoa;  then  pour 
offthaalear  albman.inloa  tall  glaaa  meaaora  that  doaa  not  taper  toward*  the  bottom, 
lot  ttOta,  Uka  n  "W^T^g  Tcaael,  bttader  at  the  bottom,  to  allow  anr  paitidaa  of 
gnm  to  tiU  down  ud  not  atiok  to  Uia  iida&  The  lelatioB  thonU  be  pcnitd  into  thia 
ymA  one  Iumu  befbta  it  ii  required. 

"  Tl  ii  una  riiirnaMij  to  avoid  nuat otnAjllj  tha  fonnatioB  of  air-bubUia,  which, 
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in  the  ftct  of  iproKdiiig,  dsterioralo  tha  unprewon  by  mtMag  *ttB*k»;  thoM  tn 
OMued  bf  dM  partial  diying  and  dMomponUon  of  tlie  chemioali  in  the  ■Ibomoi. 

"  I  biTS  fbuDd  the  foUowing  the  matt  efibctoal  my  to  aroid  these  faolu.  I 
have  a  glaaa  fnnnel  vith  a  long  beak  tliat  jiut  retohei  to  the  bottom  of  my  gUv  pint- 
meacure,  upon  which  funnel  I  plaoe  a  Sat  plate  of  glan  turned  up  at  the  edgea,  vith  a 
bole  in  the  centis ;  the  whole  i«  lined  with  noiataned  muiUn,  to  that  when  the 
the  glasa  diah,  in  the  Mt  of  poniing,  it  glides  gently  down  into  the 
Tba  funnel  ii  aupported  by  a  oonTenient  wooden  stand, 
tanned  in  the  laboratory  a  fitter  aupport. 

**  I  place  a  wet  aptmge — alio  oorered  with  clean  muilin — on  a  table  near  at  hand, 
between  the  above  RnangeineDt  aad  tlie  drying-bos. 

"  Let  us  nippoae  tiien  that  tbe  diah  is  ready,  the  dtying^box  plaoed  perfectly  lerd, 
the  plates  of  glais  all  clean,  a  loft  flat  camel'e-hair  brash  well  dried  and  at  hand.  I 
take  a  glass,  balanced  on  the  tips  of  the  flngers  of  the  left  hand,  brush  off  the  dust, 
and  from  the  measure  of  albumen  poui  on  to  the  surboe  aufflcient  to  well  eoTer  the 
plate ;  keeping  it  as  level  as  possible,  then  suddenly  turn  it  down  on  its  edge,  to  allow  the 
excess  of  albumen  to  run  into  the  glass  dish;  wiping  it  csrefiilly  for  eight  aeooada  on 
the  edge  of  the  muslin,  then  again  eig^t  seconds  on  the  sponge  cushion,  and  placing  it 
in  the  drying-box.  A  few  trials  will  giTe  the  exact  moment  necesaery  to  depoot 
sufBcient  albumen  on  the  surface ;  if  too  much  remains,  the  plate  will  be  streaked 
and  uneven ;  if  too  little,  the  proof  will  be  thin  and  weak.  Contdnoe  apree^ng 
till  the  drf  iog-boi  is  fiiU.  The  French  albumm  drying-boiee  are  the  only  onea  I  ean 
use,  and  I  therefore  recommend  them,  Each  board  should  be  tried  with  a  apirit- 
lerel.  The  plates  will  be  perfectly  dry  in  three  days  ;  pat  them  into  boxes  in  a  dry 
place,  where  tbey  will  keep  tox  any  length  of  time,  thougti  it  ia  beat  not  to  prepare 
more  than  one  montii'a  supply  beforehand  ;  four  dozen  plates  can  be  coated  in  an 

"  7b  lodia  tht  Plain,— h»  before  sl«.ted,  an  ilkaliite  reaction  is  the  beat  condition 
for  spreading  the  albumen,  as  it  renders  it  more  limpid  ;  but  this  alkalinity  is  detri- 
mental to  the  silTcring  process  (an  acid  reaction  now  being  of  equal  importance}.  Hie 
platea  have,  therefore,  to  be  passed  over  the  Tspour  of  iodiiie,  jost  like  a  Daguerreotype 
plate,  to  completely  saturate  the  alkaline  reaction ;  this  will  take  &om  two  to  fbnr 
ninates,  according  to  the  temperature ;  the  albomen  sur&ce  ought  (o  have  a  ycQow 
tinge,  by  the  vapour  of  iodine  \  this  operation  ought  to  be  done  a  few  bonis  belcae 
silveHug. 

"SSstriHg  lit  Plata.— The  prooeaa  of  sUTering  is  parfbnned  as  (bQows: — Take 
1 ,500  grammes  (SO  ounces)  of  water,  IGO  grammes  (about  4  oonoes}  of  nitnte  cd  aim, 
and  150  grammes  (aboDt  4  ounces)  of  glacial  acetic  add.  Filter;  nse  gutta-percha 
baths  as  for  collodion.  I  use  two  baths  sod  a  bath  of  distilled  water,  and  so  arrange 
the  dipping  that  each  plate  remains  in  the  bath  one  minute  and  a-half.  I  then  put 
each  plate  in  succession  into  the  bath  of  dialilled  water,  washing  the  back  irith 
common,  and  the  face  with  distilled,  water ;  rearing  up  to  dry  in  a  place  &ee  from  dnsL 

"  This  operation  is  quite  meohatiical,  and  much  easier  to  do  then  to  describe.  M 
Brat  the  operator  is  afraid  to  run  sufficient  water  on  the  plate  \o  wash  it ;  but  he  nasd 
have  no  fear,  as  the  iodo-bromide  of  silrer  is  precipitated  into  the  substance  of  the 
albumen  and  esnnot  be  waahed  oat.    The  washing  serrea  to  make  the  operation  man 

"llenewthe  silver  bath  as  fallows :— For  erery  100  pUtea  add  thirty  grsmmes  (450 
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graiiu}of  Ditnteof  ■ilTfli,twent7gnu>unM(300gnuiu)of  gUoUl  tectia  acid,  and  watw 
to  Duka  up  tliB  original  qnanttt;. 

"  7b  Prolan  thi  Plat<i.~ta  prapdring  the  platM  for  the  ounan,  paw  tliem  ova  the 
Ttponi' of  iodinetialf  aminnts  prerioTu  to  placing  them  in  ths  eamenBlidei  expou  in 
tbe  oamera  &om  thirty  Kconda  to  ten  minntea,  aoconling  to  the  intenrit;  of  the  light, 
tha  eoloar  of  the  object,  and  the  aperture  of  the  oameia ;  if  required  to  be  vaiy  qoiok, 
the  plita  ahould  be  plunged  into  a  dilute  bath  of  gallio  acid— one  of  uid  to  ten  of 
nter.    This  laat  auggostion  is  made  for  ptatea  to  be  iiaad  immediately. 

"  Tb  Dtv^op  tht  Imagt,—hi  order  to  develop  the  latent  image,  ou  (B)  a  utnrated 
ndiition  of  gallic  add.  (C)  100  gcammea  (13  onnoei)  of  water,  thirty  grammes  (160 
Snina)  of  nitrate  of  tilver,  and  eighty  giamma*  (3  ooncea)  of  acetic  acid.  (D),  a  pint 
bcttle  filled  witb  three  parte  of  gallic  acid  aolutian  and  one  part  iratcr.  Font  into  a 
diih,  kept  expressly  for  this  purpose,  abont  half  an  inch  of  Uqaid  in  dspth,  drop  into 
ei^t  dropa  of  aalution  (C),  shake  it  up ;  then  ran  diatilled  valcr  on  to  the  plate 
juit  taken  from  the  camera,  and  plunge  it  into  the  gallic  acid  (D)  as  above  prepared  ; 
ibakc  it  abont,  fiU  the  dish  irith  plates,  and  oontdnue  to  shake  np,  adding  every  hour 
ei^t  to  trenty  drops  of  ealution  (C),  until  the  image  is  fully  developed.  The  opera- 
tioo  may  be  continued  irith  safety  for  three  dajs  if  necessary,  though  it  is  best  to 
cofDplete  the  developing  in  twelve  to  sixteen  hours.    Wash  well  with  water,  rear  it  np 

"Another  and  quicker  method  of  developing  is  with  the  pyrogallic  acid: — 300 

imnea  (0  oonces)  of  water,  one  gramme  (15  grains)  of  pyragaDio  acid,  five  grammes 

(Ti  grsing)  of  glacial  acetic  acid,  and  one  gramme  (Ifi  grains]  of  formic  scid.    The 

m  wiU  develop  in  half  an  honr  in  this  solution,  and  in  warm  weather  io  less  time ; 
but  I  And  the  half-tones  are  not  so  well  preserved  as  in  the  slow  process. 

"Fixmf. — The  fixing  is  performed  as  follows: — 100  water,  ten  hyposulphite  of 
•oda.  Contiaiie  the  fixing  till  all  the  yellow  iodide  disappears ;  wash  well — dry— and 
ttie  plate  ia  finished. 

"  The  hypoculphite  solution  should  be  kept  entirely  qiart  from  the  albiuniniiing ; 
in  fact,  it  ^ould  not  be  in  the  same  room, 

"  The  positive  plates  are  prepared  in  the  same  way,  only  substituting  chloride  of 
Mdium  fbr  the  bromide  of  potauium.  Tha  exposure  by  superposition  ought  to  be  in 
iDrtli  light  ten  seconds  to  one  miaute  and  a-hail^  according  to  the  intenaity  of  the 
aegativB  proof. 

"  I  find  collodion  negatives  print  much  quicker  than  albumen  negatives ;  collodion 
is  more  transparent. 

"  I  reoommend  the'glsu  to  be  an  inch  larger  each  way  than  the  desired  view,  to 
•How  Gir  marginal  error. 

"  jUso  always^  if  poHible,  to  use  new  glass,  as  I  find  that  which  has  beea  already 


"  I  have  taken  one  hundred  plates,  prepared  as  above  directed,  without  having  >  1 

single  fiulure.    In  fact,  each  plate  reoeives  precisely  the  same  treatment,  and  if  the  i 

«  strictly  followed,  failure  is  almost  impassible.  I 

1  the  operator  be  compiled  to  use  his  glassea  over  again,  I  recommend  that  | 

in  surface  be  washed  off  with  caustic  potash,  and  a  uretcb  made  with  a  ' 

n  the  albumen  dde,  so  as  to  use  the  other;  then  wash  the  glass  plates  with  j 

n  water,  then  with  nitric  acid  and  cotton,  then  much  water  again,  then  warm 

ter,  and  rear  up  to  dry,  after  which,  clean  as  Ibr  new  gbsa.  | 

DD.:ea  by  Google 
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"The  wtetion  iniut  tie  tK^ttUtf  esAed  np  to  BT«d  evvponrtttn,  fha  g^SEe  add 
boUlet  kFpt  full,  the  room  free  &om  duit,  tod  dark  thick  7ell<rw  tnntainB  tn  eieliide  ibe 
etinio  TijB,  Bie  phtM  trill  keep  Bicited  fiw  ftmteen  dayi,  and  nwy  b*  fcrdoped 
■IsdaT*  tnerdiB-TiBiriB  taken,  irfaicb,  tomuifpliotogivplieni'nraybeitiHdTBiittgi, 

"  ITeT«r  allow  a  lalphnr  natch  to  be  lighted  in  ibe  albmneu  mom ;  RToid 
Tiflatnsed  india-nibber  ringg,  Ae  mlplnir  fVom  wbich  prodocei  ipoti ;  -wadi  ihe  ' 
daretopiDg  dubea  eyatf  time  they  an  med  irith  nitric  acid,  and  mnch  inter  ifto- 
waidi ;  wa«h  the  vlTvr  hatha  with  diatilled  iratsr,  and  llien  tara  them  upside  don 
tb  avoid  diut  t 

"  I  reoommend  l^wndi  ireighti  andmeanm:  the  gramme  wrij^t  it  16-43  graiw  , 
(neuly  I6|),  the  fluid  tjamx  is  equal  to  31  gnaanea."  I 

Vb,  VagMtU's  AlfewnvB  VnoMB.— After  eome  £nctinii  tbr  lelectiDj  and  : 
leaning  the  plate  of  glan,  de  vtiter  prooeedg  m  foUoin : — 

•■  7S«  JI6u»i«i.— The  manner  cfJ  nukiag  albumen  ii  iiery  ainple.  To»  pravida  a 
nthcT  lar^  baafa — I  woald  Teeommend  a  Berlin  eraporatiiig  bwiii  with  a  Btnall  lip ; 
yon  then  proonre  a  wooden  fork,  which  ii  to  be  bought  at  moM  fkney  buaan ;  bnt  a 
direr  one  ii  ai  good.  Kew  get  «oma  good  large  cfgi,  oil  of  a  mae,  if  poadble.  Ht 
leekon  a  large  egg  to  contab  tiiirty  grsmmes  (rery  nearly  an  ounce)  of  altnuneo,  tnd 
we  nry  aeldoni  make  more  dun  300  grummet  (or  10  Ouncea)  of  albomenats  time,  fbi 
which  purpote  we  employ  ten  eggt.  We  alwayi  prefer  haTing,  or  making,  it  'freih. 
Break  the  ^gt  one  hf  oneonHieedgeof  acup,andaepant«die  yolk  fhnn  the  albtimai, 
uiingthe  (h^  thennelTea  for  the  pnrpaae.  C«te  must  be  taken  notto  lecre  any  of  du 
gntn  in  the  anrameti.  nirow  the  produce  of  one  egg  into  the  batin,  and  then  "break  alt 
tbe  otbeia  one  by  one  on  the  edge  of  &e  cup,  after  each  operation  emptying  ft  into  the 
biun.  Into  the  albumen  put  one  per  oenL  of  iodide  of  ammonium  or  potBarimn,  and 
twdtty  per  cent  of  dietHled  wKter.  I  mostly  mii  &e  iodide  and  dinillea  water  in  a 
^ara  Teasel  graduated  into  grammee,  previoue  to  putting  it  into  the  albumeQ;  but 
either  plan  will  answer.  Now  with  the  fork  you  beat  the  albumen  into  »  thick  fiolli. 
Thia  win  take  about  a  qnarter  of  an  hour.  The  froth  mart  be  so  &iek  and  hard,  that 
a  pieoe  may  be  pulled  up  bodily  with  a  fork  atuek  hrto  it.  Wo  prefer  uaing 
Iodide  of  ammonium,  for  we  hare  foand  that  iodide  of  potasuum  hai  eometiEiea  caoeed 
thsbladca  in  our  negN&Tct  to  become  full  of  minute  hole*.  Tie  albumen  having  been 
beirten  a  luffldetit  time,  oorer  the  bnin  with  a  dean  sheet  of  paper  md  put  it  awwy 
•omewhere  out  of  the  dost.  Many  peraons  deoant  the  albumen  off  fmn  -fte  Attain,  bat 
I  prefer  oring  h  out  of  ihe  baein  itself,  becnne  the  ellmmni,  after  it  hn  srAiaided. 
leavet  a  thick  crust  on  the'  top,  and  in  order  to  ponr  it  on  the  plate  it  hei  to  (broe  itvelf 
flirooB^  thit  crntt,  consequently  it  filters  itself  »tttie  same  "fime, 

"  7A<J)ryHvBDz.— The  box  for  drying  the  platet  must  be  w^mafleiiriihainimber 
of  groores  running  parallel  to  each  other,  and  tbe  eraet  width  of  ytnr  glBvea.  la 
each  eltematfl  groove  there  is  a  board,  made  ao  as  not  to  twist  etsily  by  being  heated, 
and  eliding  freely  in  "Sie  grooves ;  the  box  must  nJsohEiTcan  arrangement  for  rendering 
it  perfectly  lerel  Tiat  box,  previous  to  its  beiog  used,  Dmst  be  well  dosted  inaide ; 
~  e  boards  also  most  be  well  cleaned,  and  eecb  weB  dried  and  heated— if  in  Bummer,  in 
e  tnn,  or  in  winter  before  a  Are.  If  your  box  and  boards  are  not  tho«n|^ly  deaic- 
Gated  and  Tendered  absorbent,  your  plates  will  not  dry  easily.  Hai'ing-mnryonr  box, 
glasses,  and  albnmen  ready,  carry  til  theae  things  at  enet  tmo  yoor  albinajnixing  room. 
I  tay,  «t  once,  for  if  you  go  in  sudout  of  tberoom  you  will  create  such  a  dust  that  it 
will  not  bo  possible  for  ynu  to  cover  the  plates  nieely  and  cleaiJy. 
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"The  toom  (hoiild  b«  prepBred  lome  tiro  or  thneJioun.berDieym  want  to  lueit ; 

tnlitdunild'be'veQTitend  md  s««pt,  and  if  there  tie  any  (helTM,  or  oUter  places 
lyto  baAonr  diirt,  thoy  should  be  well  wiped  with  a  wet  ipwige;  for  it  muit  be 
bono  in  niiid  flut  dast  ia  your  great  enemy  in  the  albnmen  procsw. 

"  Ftsli-k«Urr. — TonlbuininixB  theglaMe*  yoa  jniwt  proyide  a  plate-holder.  Tha 
onel  leeommena  is  a  round  atidc,  abont  half  an  inch  in  diameter,  and  ti^t  or  nine 
im&M  long,  tapering  at  one  end  ;  it  haa  at  the  other  end  a  nnall  cup,  about  one  inch 
or  more  in  diameter.  Boond  the  edge  of  the  cap,  which  is  about  a  quad«r  of  an  iiich 
fhiek,  ia  melted  lome  gntta-percha.    lliij  makes  the  beet  holder  I  have  yet  tried. 

"  ^mding  Iht  JUimtn.—Vow  get  a  sheet  of  dean  ftper,  and  spread  it  on  a 
tahla  before  you ;  also  light  a  apirit-lunp,  and  have  a  mall  glass  rod  and  a.  fine  camel'a- 
hur  pendl  on  tha  tame  table,  taking  one  of  the  glaasea,  which  should  be  marked  with 
a  amall  tdheaiTe  label  to  indicate  the  aide  you  do  not  intend  to  alhuniiniae.  Place 
this  glass  with  its  best  tide  flat  on  (ha  sheet  of  psper;  then  take  the  pUt»-holder  and 
warm  the  gntta-percha  genOy  OTer  the  spirit-lamp.  Upon  placing  the  worm  part  a 
the  bKkof  the  glait,  you  will  And  that  in  a  few  aeconds  you  will  be  enabled  to  lift  the 
gliMi,  and  handle  it,  or  turn  it  as  you  wish.  The  albumen  ii  now  ponred  upon  the 
^•aa;  «houIditiiotspt«adeTenly,tlielittlo  glass  rod  will  enable  yoo  to  guide  the  albu- 
men wherever  you  like.  The  albomen  is  allowed  to  drun  off  first  at  one  comer  and 
dien  at  the  odier.  Turning  it  over,  allow  it  to  deacend  to  die  bottom,  and  that  will 
be  tiM  aecond  time  the  albumen  has  gone  over  the  ^aas.  U  ia  then  turned  back  sgain, 
and  allowed  to  go  half  way.  At  this  stsge  a  lotatory  motion  ia  imparted  to  the  glaaa 
by  means  of  the  holder,  whiohiscontianed  for  about  UTea  freight  aeconds;  then  the 
holder  is  taken  hold  of  close  under  the  glass  and  the  plate  fotoedoff  the  gutta-percha. 
Tbe  glut  ia  now  placed  in  one  of  the  grooTet  of  the  diying-boz,  which  is  shut  dose  until 
you  ate  ready  with  ihe  next  plate.  Of  course,  the  operation  muat  not  take  so  long  a 
time  to  perform  as  I  hare  taken  to  describe  it.  The  ainall  oamert-hair  pencil  serrea  to 
pick  off  any  dnst  that  might  accidentaUy  fall  on  the  plate  during  tjie  time  you  are 
apremding  the  slbumen ;  draw  the  pencil  between  your  lips  and  use  the  point  thul  made 
for  tlut  ptupose.  After  ramaining  in  the  drying-box  a  few  Juna*,  your  plates  will  be 
hard  enough  for  the  next  operation,  which  is — 

"  Maiiiig  till  Plot—  Bnuitm.—The  bath  ve  nsa  (or  thi*  putpoM  ii  a  honianUl 

one;  it  iaa  flat  diafa  nude  with  a  piece  of  plate-glaaa,  having  tight  wooden  sides  like  a 

AaliowboXitheplate-glBnfonning  a  nice  Sat  bottom.     The  dish  should  be  about  oi 

third  longer  thsn  your  plates.    The  lolutiop  is  eompoaed  of  diatiUed  water,  nidate  of 

1   nlrer,  and  glacial  aMtic  scid,  in  tha  proportion  of  ten  of  nitrate  of  silTer  and  ten  of 

I   aMtic  acid  to  every  hundred  of  water.    The  quantity  required  ia,  of  course,  according 

I   to  the  siie  of  your  pkte.    This  solution  is  to  be  poured,  say  a  quarter  of  an  inch  deep, 

iBlo  the  dish,  one  end  of  which  is  raised  as  much  as  you  can  wiUiout  spilling  ( 
I  Kdution ;  the  albmninixed  plate  is  tben  pkoed  face  upwards  in  the  upper  or  empty 
j  part  of  tbe  diah ;  then,  by  a  little  dezteroua  movement,  you  suddenly,  by  brinprg  the 
I  diihlevel,ca.ufe  the  solution  to  flow  quickly  ted  erenlj  over  the  piste,  which  is  left  in 
I  the  bath  about  forty  seconds.  It  is  as  well  to  raise  the  plate  up  several  times,  and 
oSwrwiie  agitate  tfie  bath;  for  this  putpose  you  use  a  small  piece  of  litvar  win 
I  fattened  and  bent  at  right  angles  at  one  end.  The  fiat  part  is  inserted  between  the 
I  ^aaa  and  th«  difh,  and  the  piste  lifted  by  it.  Taamuat  be  verypatticnlorin  rendenng 
■  your  plate  senaitiTe,  for  if  you  do  not  get  your  solution  quickly  and  evenly  ore: 
!   plat',  you  win  bave  a  sharp  and  dear  outline  wherever  you  have  stopped,  precisely  as 


1S4  DKTBLOPINQ  BT  HK.  KZaBXtZl'S  PSOCESS. 

if  the  negBtive  had  been  cnckod.  The  plata  ii  nor  Ukea  out  of  tlie  bath,  utd  1 
pnMnt  a  oioe  light-Uoe  tint  It  i*  immedUtely  well  vuhed  with  dittillad  or  1 
water,  and  miiEt  he  wished  bick  and  front,  eipecisi  care  being  takm  that  not  ■ 
the  aceto-nitrate  ia  ltd  on  the  piste,  or  joor  pietare  will  at  that  ipot  turn  blade- 
water  Qioat  flow  erenly  over  the  plate,  and  ao  greaij  rtreaki  be  penseptible ;  until  I 
tabs  place,  your  plate  ia^ot  washed  enough.  The  plate  is  now  placed  in  a  lar;ge  1 
baring  some  blotting-paper  at  the  bottom  to  bcililate  draining,  and  ia  then  i«mdy 

"  Expoiuri  in  the  Gtmtra. — If  joui  object  is  near,  yoai  plate  will  benl< 
if  used  wet  at  once ;  but  for  keeping,  it  ia  beat  to  let  the  w&ter  diy  off  prorionilj  ti 
plate  being  placed  in  the  slide. 

"  The  time  of  eipomra  depends  of  course  on  the  light,  the  object  you  have  to  t 

:  on  the  focal  length  of  your  lena  ;  but  in  aummer  we  hsTO  taken  a  good  n 
with  ten  minntea*  eiponire.     lu  Franoe  or  in  Italy  good  albumen  negativeg  tr 
in  three  or  four  minutea.    A  little  practice,  howsTer,  will  soon  determine  the  prop^ 
time  of  eipomre  required. 

"  Lmloping  the  Imagi. — I  take  a  satcrated 'solution  of  gallic  acid,  and  a  eolution  4| 
nilwte  of  silver  of  two  per  cent.,™.,  two  gramme*  (31  grains)  of  nitrate  to  one  hundred 
oMistilled  water.  I  get  a  nice  soft  brush  orpencil,  with  hair  about  tbree-quarteiB  or  uM 
cb  long.  After  placing  tlie  plate  on  a  level  developing  atond,  I  warm  my  gallic  acn^ 
a  temperature  of  abont  80"  Fah.,  and  pour  on  the  plate  enough  to  cover  it,  aaing'  tlM 
brash  to  spread  it  over  the  plate  rapidly  (jou  need  not  have  the  least  fear  in  using  tb* 
brush,  fur  it  will  almost  require  a  knife  to  injure  the  albumen).  After  allowing  tli^ 
gallir  acid  to  remain  about  one  or  two  ninutea,  I  pour  part  of  it  off,  and  add  to  it  aom* 
of  the  nitrate  solution,  the  brush  being  instantly  at  work  in  mixing  the  two  soluttoiH 
together,  forming  a  gallo-nitrale.  I'he  mixing  on  the  plate  must  be  instantaneooa ;  in 
(act,  I  ueualtj  pour  the  nitrate  ]on  the  bmah,  which  I  rest  on  the  plate.  My  pioture 
begina  now  to  appear.  Should  I  find,  after  a  little  tine,  that  the  image  doea  not 
show  itself,  which  would  be  the  caae  if  the  plate  were  undrr-ciposed,  I  throw  off  this 
solution,  and  begin  again  wilh  the  warm  gallic  acid,  adding  nitnte  solution,  repeat- 
ing the  operation  again  and  again,  until  my  picture  it  fully  developed.  By  these  means, 
and  by  repeatedly  re-ehangiug  the  bath,  you  are  enabled  to  coax  into  a  very  good 
picture  a  plate  that  you  have  not  been  enabled  to  expoac  aufBcientiy,  either  by  tcaaon 
'  acme  one  having  accidentally  moved  your  camera,  or  by  your  being  obliged  to  leaw 
le  apot,  and  whidi  would  thtu,  in  any  other  process,  have  been  a  failure. 

"  The  same  rule  bolda  good,  if,  whilst  developing,  you  find  ym  have  not  anfflcient 
time  to  flniah  your  picture.  You  have  merely  to  well  wash  off  the  solutians,  put  the 
plate  away  in  the  dark,  aad  you  oui  resume  the  development  at  your  leisure,  a  week 
after  if  you  wish. 

>*  We  do  not  slvayi  enocoed  in  developing  our  piotnre)  so  quickly,  but  by  attention 

.  care  ncgativea  should  never  take  more  than  iVom  half-an-bour  to  tbree-quartera  ;  it 
is  not  imperative  to  warm  the  gallic  acid,  bat  by  lo  doing  yon  greafly  accelerate  the 
development.     The  picture  is  now  washed  and  ready  for 

"Piri'n;.— Tbitis  done  witli  hyposulphite  of  foda,  just  in  the  same  way  aa  in  fixing 
a  collodion  negative ;  but  no  cyanide  must  be  used,  for  that  wiU  take  off  your  albamen. 

"  Poaitive  pictures  on  glass  are  generally  printed  on  platea  extra  thinly  albuminiied 
for  the  purpose,  which  is  effected  simply  by  rotating  the  plate  more  rapidly  and  tor  a 
longer  time.    These  alao  mnat  be  developed  as  quickly  as  possible ;  but  do  not  be 
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kpted  to  <ue  ttionget  nltnta  lolutioii  for  that  pnrpoce,  or  you  will  tpoil  jam  piotnrea. 
fc  great  fault  of  the  albomen  podtivM  I  hsTs  leen  produced  in  Englind  u,  that  it 
I  evidently  taksn  inch  a  long  tima  to  develop  iben  that  they  hata  lookad  opaqa*, 
t  bad  D*giien«otyp«a,  hiTing  ametallic  depoeiton them  whidi  ii  diigNMlile  to  ths 
k  and  vhich  randnn  them  aoythmg  but  traiuparenL" 

I  There  ii  a  modification  of  the  albnmen  procesi  much  tued  in  Ameriea,  and  I  belisre 
Ii  good  renilti— it  ii  oalled  "  Whipple"*  Albuman  Frooem,"  ha-ring  been  introdooed 

t  Mr.  Whippls  of  Boiton,  a  gentleman  weQ  known  in  tba  photogn^ihio  world. 

I  Mix  in  the  onial  maniUT ;  — Albumen,  eight  onncei ;  honoy,  aeren  oanoea ;  iodida 
1  potaiaium,  three  drachma ;  bromide  of  ditto,  twenty  gnjstt ;  ohlotide  of  aoda,  nine 

For  foliage,  increMO  the  bromide  of  potanum  np  to  fifty  graina. 
Thii  mixture  ii  poQTsd  on  the  glaia  plate  in  tlie  aome  uanaet  a*  collodion,  and  tlm 
~.  OTcr  a  apirit-lanp.    Tbe  piste  ia  than  immeraed  tor  ton  to  twenty  coconda  only 

:  following  balli  :— 
Nitiata  of  aQTor,  one  and  a-half  ooneea)  water,  tiiteeii  ounoea;   acetio  add, 

■i  After  tlie  dipping,  the  plate  muat  be  well  waahed,  and  if  all  the  &se  eilTer  ii  wubed 
■ip,  tbe  pUtea  will  keep  Ibr  four  wei^  Derelop  with  a  ntnrated  tolutioD  of  gaUia 
■-■id  and  nittale  ot  «ilver,  and  &i  in  the  nmal  manner  with  hypoaulphite  of  eoda. 
st  Ottllodlon  Vxooesa. — Collodion  as  a  photograpfaio  medium  ia,  without  doubt,  far 
I  any  other.  The  beauty  of  the  details  obtained  in  good  pioturea  taken  by  thia 
,  the  exceeding  lenaibility  of  the  medium  itael^  and  the  comparatiTe  eaae  of  ita 
:^uiipnlBtioD,  place  it  at  the  head  of  eli  photographic  agcnte.  I  ahull,  therefore,  go 
tkto  thii  branch  of  the  art  ai  fully  aa  poinUe,  prcfertiog  rather  to  aay  too  much  thaa 
-io  Hale. 

Mr.  Archer,  who  waa  the  flrat,  in  conjunction  with  Mr.  Fry,  to  introduce  thia  impor- 
itet  addition  to  the  art,  deaerrea  our  ntmoit  thanka  for  enabling  na  to  obtaio  eActa  to 
tttcrly  impceaibla  to  be  obtained  by  any  other  mcana.  Some  idea  of  the  ralue  of  the 
'CacoTsry  maybe  farmed  from  the  fact,  that  iultaDtanooui  picturea  haTe  been  taking  bf 
^Ir.  Fenton,  of  clouds,  waTca,  ibipping,  animals,  figaros,  ka.,  by  a  single  lena.  On  one 
•eeaiioil,  where  a  man  waa  running,  the  leg  that  was  on  tbe  ground  when  the  lena  wat 
teeorered  waa  perfectly  defined,  while  the  other  left  three  or  four  imprsMions  in  iti 
pnmBt  during  the  moment  of  ezpoaure. 

Clkpiet  af  QIatt. — Thia  may  be  claNed  under  five  heads  : — Cleaning  the  plates, 
coating  with  callodio-iodide  of  ailTsr,  eipomra  in  the  camera,  dereloping  tbe  image. 
Sling  the  image  ;  but  first  a  few  w(»da  on  the  choioa  of  the  glaaa.  Here  we  can 
£4low  no  taore  bithful  guide  than  Mr.  Eardwich : — 

"  Much  care  ihauld  be  taken  In  the  selecticai  of  ^ats  Intended  lo  be  med  for  pho- 
[  togiaphic  purpoaea.  The  ordinary  vindow-glaa  is  often  inferior,  having  eeralcbe* 
'  upon  the  nrboe,  each  of  which  canace  an  irregular  action  of  tbe  dereloping  Suid. 
i  Also  the  tqnarea  ara  aeldom  periectly  fiat,  so  that  they  do  not  tonch  the  elide  at  every 
I  pmnt,  aadheoeeapaft  of  the  image  is  out  of  focus.  A  more  tnioua 
\  ariaing  fhnn  want  of  SatneM,  is,  that  the  plates  are  apt  to  be  broksD  . 
I  dnrii^  tha  printing  pnoeat. 

"  The  patent  [date  answan  parhapa  b«tt«r  than  any  other  deaeriptkn  of  gJsM,  hot 
.  if  that  cannot  be  pmenrvd  the  'flatted  grown'  may  tw  inbititut«d. 

"Ctenoif  Ui-Rafw.— Before  pioceading  to  iroh  the  glaasea,  eaeh  sqnare  ihoiiU  ba 
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TODgb^wd  on  the  adgM  bjnwaoBof  afile  or  aAKtof  emeiy'pRpn'.    IfAbpreom- 
*  II  b«  MBittgdiOOt  aoly  anlha  Kngnn  luble  to  ii^tuy,  but  "the  oOUodioii  Km  a  apt 
Bvntnrt  iBd  ispantefr(RBili«  ndea. 

"  In  the  pronan  of  (deaning  ihe  glaiaa,  it  ia  not  HiScieiit— «i  s  -^manl  ttiH — to 
vuh  tliem  aimply  with  water;  other  1>qmdt  are  rrqnired  to Teoove  grmae,  UmjiM 
pmrait  f^  thia  pnipeae,  perhspe,  mutic  potadi,  aold  in  dniggtftf  Aopt  nnSer  Hie 
Mtft<< '  liquor  prtMWd,'  tanfiMd  wtny;  or,  if  (hat  ii  not  Khuid,a  vBTmMlii6aD 
f  eoiiiaoa*wMliing*odB,' vMcli  is  carbonate  of  aoda. 
"  Liqaor  peta—m,  laeing  a  Tery  eanatio  and  alkaliiie  liqatS,  requirai  care  in  the 
taatiiiiB ;  it  Boftpns  the  ikin,  and  diMolvea  it  away  erm  more  ao  tbin  aoifls.  A  aafe 
plan  of  proceeding  i3  to  dilute  the  potash  vith  about  faor  parts  of  water,  and  to  IjAt 
it  to  the  glass  by  nwans  of  a  oylindric*!  roll  of  flannel ;  after  wetting  hoflindeacf  the 
^■■a  dioroughl;,  ^ow  it  to  etend  for  a  time  until  acTeral  faare  been  treated  in  the 
Moe  way ;  ifterwardl  wneh  well  with  wal«r  and  mb  dry  in  a  doth. 

"The  cloths  used  for  cleaning  glasses  should  be  kept  eipreasly  fin"tbit  purpose ; 
Qtey  are  beat  made  of  a  raaterint  Bold  as  *  fine  diaper,'  snd  very  fi«e  ftom  floceiiE  and 
loosely  adhering  fibres.  Tbey  are  not  to  be  washed  in  soap  and  water,  but  alwsya  h 
pmfl  water  or  in  water  eontaininf  a  little  carbotinte  of  soda. 

"After  wipin^tfae  glass  canTnlly,  complete  the  proceee  faypcKsbing-wi^andldd 
handlcenhief,  aToiding  eontaet  with  the  skin  of  the  hand,  finrae  object  toafik,  as  tend 
ing  to  render  the  glaes  rieetrical,  Bn3«o  to  attract  particles  of  dust,  but  in  pntetise  no 
ineanTenieitce  win  be  experteaevd  from  this  soorce.  Before  deriding  that  the  glass  :' 
perfeedy  clean,  nerer  cnnit  to  itold  it  in  an  anguloT  position  and  to  breathe  upon  it. 

"  The  Dse  of  an  aUcalice  eolution  is  osnally  luiBcient  to  clean  the  glan,  but  aeca- 
rionally  wn  meet  with  plates  dotted  on  tbc  surGlce  with  small  white  specks,  whid 
not  removed  by  the  potash.  These  specks  cooust  frequently  of  hard  partidtB  of  car- 
bonate cf  lime ;  and  when  that  is  the  case  they  diasolre  Tcry  readily  in  dillute  mlpburic 
arid,  in  about  fonr  parts  of  water,  applied  by  mesns  of  a  roll  of  flannel.  Tfitric  aeiH, 
•1*0  diluted  in  nmr  parts  water,  also  answers  tilte  same  purpose;  but  it  destrajn  anj 

M  It  ooBns  in  eoctaet  with,  unless  it  is  at  once  treated  with  liqaor  Tnmnni.  or  i 
otier  alk^" 

lates.     A  mixture  of  Tripoli  povder  and  spirits  of  wine  ia  prefemd  by  thoBa-who  lear 
injuring  the  skin  by  the  use  of  alkalies  and  acids. 

When  peaitiTDe  are  to  be  taken,  it  is  adritable  to  use  additional  care  in  preparing 
ike  glaaa,  andeapecially  so  with  the  pale,  transparent  fifau  and  nentralnibato  "baa. 

After  a  ^oes  has  once  been  coated  whh  eoUodion,  it  is  not  nccesaaij  in  eleoniag 
second  time  to  use  anything  but  purs  water ;  but  tf  the  film  has  been  allowed  to 
harden  and  dry  upon  the  glsas,  poBsihly'tiie  dButeoil  of  Titriol,  or  cyanide  oTpotas- 
sium,  may  be  required  to  rcmore  stain*. 

If,  Dnder  similar  circumstancea,  a  greasineas  is  'peKnlmi,  whitA  prevsnti  die  plate 
from  being -wetted  evenly  by  a  slraani  of  water  poured  upon  it,  ft  may  he  remoTed  by 
a  eecoud  application  of  alkaline  liquid, 

Th*  fioHndlati.—Of  the  culladion  itself,  no  better  instmctOT  can  be  followed 
than  Hr.  Edward  Ash  Hadow,  whose  sddress  to  the  Photographic  Society  we  eu 
do  batter  than  quote ; — 

"  Haring,"  says  that  gentlenian,  "experiencA  some  difficnlty  in  producing  al 
timM  a  collodion  of  unilbnu  aemitiTeness,  tenacity,  and  fluidity,  nTthough  making  uae 
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of  the  ame  motandi  for  id  jnepavtitm,  and  tiiii  u  I  fiad  being  fha  coat^Saiat  of  many 
(llh«rt,itIiuWRiin7  rtnSy  htelj  to  (letcnmn«  the  vcriatian  in  qti>dit7  to  lAkh  tlie 
isjn'BB'it*  anliible,  indtlie  effiwta  of  tboae  Tuiationi  ontbe'smdliTvfllm;  and  lik«- 
vin  to  ■BccTtahi  -wbetlier  the  qnplltiea  depend  on  the  matetjah  in  ortinaf)'  lae,  or  on 
•DBw  rnibalanees  aendtnt^Uy  or  intcntianalty  added.  BeseirohM  on  dw  preparation  of 
MDfdion  may  ■ppen  snperflaoui,  now  "that  it  is  np^ied  of  tite  b«at  qaaHty  bjr  ao 
annj  makers ;  Irnt  as  lome  persons  of  an  independent  tarn  of  Kimd  still  prefer  bsub- 
htnraig  thdt  own,  I  Tent«ire  to  bring  fivward  the  aiAiJeot  with  Ihs  hope  of  sHstiDg 
bem.  In  thia.beantifal  proeess  succns  dq)endi  so  nmdh  on  the  quality  of  die  mUik 
flan,  Qiat,  wben  in  psaseannn  of  a  good  specimen,  it  becomes  one  of  tbe  eMiist  snd 
amt  ittnple,  and  angbt  to  betbe  most  certsin  of  •UdwpToecHNB-,  tar  no  material, 
aA  IS  paper,  of  uncertain  compoaition  is  introduoed,  ire  have  nsthing  to  ttKz  from 
flmitT  of  Paris,  alnmiiw,  or  specks  of  iion  or  eopper,  which  'eontiinull7  endanger  or 
nodUy  llie  calatype  process )  each  ingredient  can  and  ongbttobe  obtained  in  a  state 
nt  perfect  purity,  and  with  this  knowledge  the  degtee  of  aucceaa  depends  upon  the  skill 
sf  the  nperator  himsdfi 

"  Of  all  the  inbstanoeB  med  in  this  pnwBU,  tSe  gtm-cotbm  is  usually  llie  only  one 
setmlly  prepared  by  the  nperator  himself ;  in  An  case  be  oonnot  fait  to  h»Te  obserred 
(hs  greet  Tsriationa  in  solubility,  and,  when  lissdlTed,  in  the  trampanBu^and  tsnaeity 
odhs  flhng,  to  -which  it  is  liable ;  the  Tarions  pnKe«e«  also  diat  an  given  appear  at 
list  light  unaccountably  different,  some  directing  ten  ninntw',  otbeia  a  tew  aecondii' 
bnicnian.  Have  examined  into  the  einie  of  these  TanatioDs,  with  a -view  to  rirtiin 
entainty,  snd  lucvs  also  endsRTOured  to  discorer  how  fkr  they  sfcot  th  stauitiTeuess 
affile  prepared  anAce.  If  we  take  a  niitnre  of  the  rtnngeat  nitric  and  solpbtme 
adds,  anfl  innietse  u  nrnch  cotton  as  ean  be  wetted,  sfler  sme  Brioutes  aqaeese  out 
fln  acid  KB  far  SB  ponible,  then  immene  a  lecond  portion  of  cotton,  and  again  ui[jiLai 
fteaeida  fin-  a  third  partton  of  cotton,  md'so  on  until  the  liquid  ia  esbausted,  "we  dmll 
bid,  on  comparing  the  oottons  tinis  treated,  after  washing  and  djyi>g  thetni-diat  tlian 
ii  a  gradual  alteration  in  their  prapertiea,  the  first  being  highly  and  perfectly  eaplosrire, 
nl  each  sncceeding  portioB  less  to,  until  the  portioK  last  iimnsned  w31  be  ftnmd 
tardy  cxplosiTG  at  all,  leaving  diatinct  traces  of  charcoal  or  aaotwben  burned. 

"Tbis  may  not  appear  anrprising  at  first  aighl,  as  it  Day  be  imagined  ihit-tbe 
^Mer  porttona  bi«  only  i  mixture  of  gun-cotton  and  eomnon  cotttm  -,  this,  however,  is 
not  flu  case,  for  if  eadi  qoantiCy  be  irnmcraed  soflciently  long,  tt-will  not  oontain  a 
Bsre<rf  common  aitton,  snd  may  yet  beeume  charred  on  burning  Hke  ntudterefl  cotton, 
ns  Host  lematkable  diflbrence,  however,  is  discovered  on  ireating^GEa  wflh  ether 
snlahiing  alittlealoohol,  when,  contrary  to  what  might  have  bewiantiCTptrted,  the  first 
**  Itrongest  gun-cotton  remaina  quite  untoucbed,  while  the  letter  purtiuus  disMlve 
wifli  the  ntmoat  ease,  -without  leaving  a  trai^  brhind ;  this  alone  it  a  anSoicnt  proof 
nt  no  unaltered  cotton  remaina.  Thia  difference  in  pnperliea  is  owing  to  Bie  gradual 
*si^einng  tif  the  acid  niitnre,  in  contcqtience  of  the  nitric  acid  being  tenovrd  by  the 
:  <otton,  with  which  it  becomes  intimately  combined,  at  the  same  time  4at  tbe  latter 
I  pTts  out  t,  proportionate  quantity  of  water. 

I  "  In  ctmscgnnite  of  these  experimmti,  a  great  many  mixtnrca  of  them  aeidt  wwrs 
I  PRpand  of  variooB  strengdia,  each  being  accurately  known,  both  to  determine  whether 
"■ere  were  moro  than  one  kind  of  boIhUc  gun-cotton ;  snd,  if  tb^e  were,  to  ateertain 
(nrtty  the  ntactnre  required  to  produce  that  moat  suitable  to  photographic  ; 
I  By  ais  metna,  and  by,  what  I  believe  has  not  been  painted  ottt,  varying  the 
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tni^  at  laut  flve  mietiai  wtan  obtafiiMt ;— Firtt,  gnn-«ottm  ptopvAj  to  callad,  ■• 
betore  ttttcd,  quite  m*otub1s  in  iny  miztnre  of  alcohol  tnd  (ulphuria  etber.  BoaoaHj, 
a  ezplodve  oottoo,  likewise  inioluble,  but  differing  obemically  from  the  fint,  obtained 
b;  ft  mixtan  of  certain  atrength  when  Ofed  cold.  If  warn,  howffrer,  sither  bom  the 
heat  produced  ipontaneouily  on  mixiiig  the  two  aeidi,  ar  bjr  tai«ing  the  tomperatore 
(rtiflei&ll7  to  abont  130°,  the  ootkm  thin  immened  bocomei  perfeotJy  eolablo,  pn>- 
dndng  a  third  Tariety;  if,  liowsTer,  it  be  thoroughly  dried  it  becomet  in  a  great 
itnre  imolubla.  The  fourth  ia  obtained  by  Oie  lue  of  wegJcsr  aoidi  lued  cold,  aad 
the  fiiUi  when  the  mixture  bu  been  warmed  to  130°  praTioua  to  the  unmenion  of  tba 
cotton ;  in  either  of  the  lait  two  cataa  tlie  pioduet  ii  perfectly  wluble,  but  there  ia  a 
remaikabl*  diffiireiMie  between  their  propertiei,  &r  on  diuolTing  aii  grain*  of  each  in 
one  ounce  of  ether,  the  cotton  trealnd  with  warm  acida  givei  a  perfectly  fluid  aitlB- 
tion  (whioh  it  likewiie  the  ease  with  the  third  rariety  produced  by  icidi  aomewliat 
stronger),  while  that  obtained  by  the  lue  of  cold  aoidi  makea  a  mixture  ai  tliiok  a« 
caitor-oil.       ^   . . 

"  Having  obtained  these  more  atrongty-marled  Ttrietiet,  a*  wdl  aa  intermediate 
kinds  widi  all  gradationi  of  solubility,  it  was  necessary,  before  I  could  select  any  pai> 
ticular  formula  for  prepari  ng  the  cotton,  to  eompsre  their  photographic  propertiee,  with 
especial  reference  to  seniitiTenen,  opacity  of  the  rednoed  tilver  in  ne^tiTea,  and  iti 
calonr  in  podttTea.  A  certain  weight  of  each  being  diieolTed  in  a  portion  of  the  same 
cizture  of  alcohol  and  ether  prerionsly  iodiied,  tiie  comparison  was  made,  by  taking 
he  (tine  objects  with  each  collodion  in  siiccMsion,  and  likewise  byponring  twosunplea 
>n  the  same  plate  of  glnss,  and  thus  exposing  them  in  the  camera  together  aide  by  aide. 
This  last  prored  to  be  much  the  most  satisfactory  plan,  and  was  repeated  many  times 
fur  esch  sample,  taking  care  to  reverse  the  order  in  which  they  were  poured  od,  that 
there  might  be  no  mistake  arising  from  the  difference  of  time  spaing  between  the 
pouring  on  of  the  collodion  and  its  immersion  in  the  sennliTe  batb.  By  these  experi- 
nenta  I  had  confidently  hoped  to  have  solved  the  questian  as  to  the  cause  of  difference 
n  senaitivenesa  and  other  pboti^nphio  properties  of  collodion  :  bat  in  this  I  was  jia- 
appointed,  for,  after  repeated  eipeiimenta,  I  believe  I  may  aafuly  affinn  that  they  are 
precisely  aimilar  as  regards  their  photographic  properties.  The  same,  I  believe,  may 
be  Slid  of  Swedish  paper  collodion,  judging  &om  a  few  comparative  expetimmti  I 
bave  made,  and  indeed  it  ia  difficult  to  discover  what  i«  tbo  superiority  of  this  material 
over  dean  cotton-wool.  The  ease  of  manipulation,  which  some  allege,  is  a  matter  of 
a ;  bat  I  should  decidedly  prefer  the  open  texture  of  cotton  to  that  of  a  snbatanoe 
like  filtering  paper,  oomposed  of  a  mass  of  compacted  fibres,  the  innermost  of  which  are 
only  reached  when  the  acids  have  nndargone  a  certain  degree  of  weakening  by  iLa 
water  abstracted  from  the  outer  fibres ;  and  when  we  consider  tbat  from  cotton  alone 
e  have  the  ueans  of  preparing  all  varieties  of  oallodion,  from  the  most  powerfully 
contracting  and  transparent  to  ^e  weakest  and  most  opaqne,  and  each  if  reqoiitd  with 
equal  and  perfect  certainty,  there  appears  to  be  choice  enough  without  resorting  to 
another  material,  differing  only  in  being  more  rare  and  more  difScult  to  pnKure.  But 
although  the  photographic  properties  of  theae  varieties  of  collodion-wool  arc  so  similar, 
other  cironmatancBB,  such  aa  fluidity,  tenacity,  and  tnnuparenay,  reader  its  pTepoiation 
tome  importance,  and  indicate  that  the  acid  mixture  ahoold  always  be  need  warm ; 
it  is  chiefly  in  Donsequenee  of  this  very  ainnmstanoe,  that  greater  sneceas  attend* 
use  of  nitrate  of  pota^  and  aulphuric  acid  than  that  of  miiad  acids  ;  for  the  fanner 
when  mixed  pndnee  the  raqaired  temperature,  and  muat  be  used  while  warm,  since  on 
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anting  the  mixture  become*  aoUd,  whercu  Midi  when  mixed  do  cot  tuiulljr  prodoee 
BO  bigh  •  tompenture,  and  being  fluid  cm  be  used  it  on;  Bubaequent  peiiod.  Another 
obrtHle  to  their  uae  it  the  gntX  uncertainty  of  the  ittength  of  the  nitric  acid  fbnnd  in 
tlie  ihope,  requiring  a  Tuiition  in  the  amount  of  auJphuiio  acid  to  be  added,  irhich 
would  haTB  to  be  detemined  by  cklculatioD  or  many  tronbleeome  trials.  Wlien  k 
proptu  mixture  ia  obtained,  the  time  of  immersion  is  of  no  importance,  provided  it  be 
Dot  too  short,  and  the  temperature  be  maintained  at  about  120°  or  180° ;  ten  minutea 
ii  geoerally  sufficient  [though  ten  houn  would  not  reader  the  cotton  leea  toluble,  as  is 
wmetimes  asaeited). 

'  In  using  Hie  mixed  acida,  the  limits  are  the  nitrio  acid  being  too  strong  in  which 

eaie  the  product  ii  insoluble,  or  too  weik,  when  the  cotton  become*  immediately 

mttled,  or  ereo  dissolred  if  the  mixture  is  warm.     I  hav*  aniled  myeelf  irf  these  facts 

in  order  to  prodoce  collodion  wool  by  the  use  of  soids,  without  the  trouble  of  calcu- 

luing  the  proper  mixture  according  to  their  strength.     Fire  paits  by  measure  of  aul- 

pfanricRcid,  and  four  of  nitric  scid  of  specific  gravity  not  lower  than  I '4,  are  mixed  in 

)  earthenwiTB  or  thin  ^us  vessel  capable  of  standing  heat ;  small  portions  of  water 

,  SIS  added  gradually  (by  bslf  drachms  at  a  time,  supposing  two  ounces  to  have  been 

I  abed),  testing  after  each  addition  by  the  inunersion  of  a  sm*U  portion  of  cotton ;  the 

I  addition  of  water  is  continued  until  a  £re*h  piece  of  cotton  is  found  to  oontzact  and 

I  diMoIve  ou  immening ;  when  this  tilcea  place,  add  half  the  quantity  of  sulphnrio  add 

frsvioiuly  used,  and  (if  the  temperature  does  not  exceed  130°,  in  which  case  it  must  be 

■Dewed  to  cool  to  dut  point)  inunene  u  much  eotton,  well  pulled  out,  ss  can  be 

easily  and  perfootly  soaked ;  it  is  to  he  left  in  for  ten  minutes,  taking  care  the  mixture 

dees  not  become  cold ;  it  is  then  traoBfened  to  cold  wat^  and  thoroughly  washed.   This 

is  a  matter  of>much  importance,  and  should  be  performed  at  Brat  by  ehaogiog  the 

nter  msnj  times,  until  it  ceases  to  taste  acid,  treating  it  then  wiOi  boiling  rain- 

I  water  until  the  oolout  of  blue  litmus  remains  unchanged ;  the  fceedom  from  all  tnoe 

of  scid  is  insured  by  adding  a  little  ammonia  before  the  last  washing.    Cotton  thus 

I  pepsnd  should  dissolve  perfectly  end  instantaneously  in  ether  containing  a  little 

I  ikohol,  without  leaving  a  fibre  behind,  and  the  film  it  produces  be  of  the  greatest 

•trecglh  and  transparency,  being  what  M.  Gbudin  terms  '  rich  in  gun-cotton.'    The 

'  miitiue  of  nitrftte  of  potash  and  sulphuric  acid  is  defective  chiefiy  from  the  want  of 

i  I  Buidity,  in  oonaequence  ot  which  the  cotton  is  less  perfectly  acted  on ;  this  nay  be 

I     remedied  by  increasing  the  amount  of  sulphuric  add,  at  the  same  time  adding  a  little 

'  *iter.    A  mixture  of  five  parts  of  dried  nitre,  with  ten  of  sulphuric  acid,  by  weight, 

,  I  tDgnhst  with  one  of  water,  produces  a  much  better  collodion  wool  than  the  ordinary 

fixture  of  one  of  nitre  with  one  and  a-half  of  sulphuric  acid.     The  nitre  is  dried 

I  I  Man  wei^ilng,  in  order  that  its  amount,  as  well  aa  that  of  the  water  oontained  in 

j  I  the  mixture,  may  be  definite  in  quantity  )  it  ia  then  finely  powdered,  mixed  with  the 

vater,  sod  the  sulphuric  acid  added ;  the  cotton  is  immersed  while  the  mixture  is  hot, 

I  I  ud  afterwards  waehed  with  greater  care  even  than  is  required  when  pure  adds  are 

j  I  UMd,  on  account  of  the  difficulty  of  getting  rid  of  all  the  bisulphate  of  potuh  that 

i  sdlierH  to  the  fibres,  which  both  acta  aa  an  add  and  likewise  causes  the  collodion  to 

!  I  ippear  opalescent  when  hdd  up  to  the  light — whereas  the  solution  should  be  perfectly 

I  tiu^irent 
I  I       "  Having  obtained  good  cdlodion  wool,  the  next  point  of  inquiry  was  with  ngni 
!  to  ths  solvrat :  to  ascirtain  whether  the  addition  of  alcohol  beyond  what  is  abodntely 
nemsary  to  oauae  the  sdotian  of  the  gun-cotton  in  ether,'  was  beneflcia]  or  otherwise. 
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lot  tLii  pupon  etlm  and  ilcubol  wuis  prepued  pvfietlj  pne,  MidinubiiM  w 
mada  of  one  of  ikoLol  to  Mven  of  ether,  tiro  to  lU,  three  to  five,  four  to  fotir,  tndllTe 
to  ttum.  In.  mft  ou>ca  of  euh  wen  diwolTcd  di  gniuB  of  pm-^ottoiL  ud  fimt  gnwi 
of  u^ide-af  ■mnumium.  (jodids  of  potuainm  could  not  ]>a  emploied,  tiaoe  it  nqpir««  t 
taiM  «ii»iniit,  both  of  ntar  ind  klcohol,  to  kee])  it  in  loliilfan} )  thej  wens  (Sa 
qiandt  naiiig  t.  thiity-flva  grun  aolution  of  nitrato  of  dlnr,  Iwtli  bj  poimng  m 
iiilii  hUmm.  and  likewiM  b;  coTeriug  tvo  bolvw  of  a  glati  witb  tvo  Mwola^  ■ 
txaBmiiig  tha  gnii-<iattanar  thoa  pladsg  them  nndei  tlia  homl  "—"■"■*—'■—  dnrit>( 
King  time  ;  in  thi*  m;  the  effect  of  adding  aleobal  vm  very  tdcarl;  pocairod, 
M  the  ■1i«Fi«™'»«  betvaan  the  collodiona  waa  much  gceatar  than  could  hane  been 
imtinr*'*^  The  Ant  miztare  containing  oolj;  one-eighth  of  alcohol  -vaa  qoile  mfit 
fiir  Jilll^llgl  ^lllll  piff"T*|  it  being  almost  impoaaibla,  even  witb  tha  nort  xuffd 
inu^MOiv  to  oblida.  a  film,  of  unibrm.  aeoilti  ven«M  and  ooiati  throu^Lonl;,  the  andhee 
gananllj  "''■''■'"fl  naailj  tranaparent  bands,  having  an  irideaeent  agpaanaoa  ly 
nleatad lig^U  ThftaeMndminui«rvitb one-foiulh of  aIcohaI,ia  liable  to  ireetni 
taintjv  for  if  dure  be  taj  deby  in  pounng  off  tha  collodion,  tba  aame  ^yeanooM 
aaan  u  in  thafli^  and,  like  it,  tbe  auibce  ia  tct;  inaanvtira  to  light,  vhil^  if  the 
jlai*  be  ia[adlf  glunged  in  tha  balb,  the  coUadioB  film  beraxuea  und  mom  qi 
tha*  b^iN,  and  ia  then  t«tj  wnaitive.  The  third  paoportion  of  thm  of  aleabaLto 
fl,M  of  at^ai,  ia  dacidcdlj  th«  beat,  giving  vlthont  the  laaat  difflcnity  a  fllpi  besnli- 
gjlj  Tinifnnn  and  U^ilj  ssiuitiTe,  at  the  aame  time  pvfbotlj  tough  tad  canly 
remOTable  &oia  tka  glaaa  if  laqnired.  A  further  addition  of  alo«Itol,aa  in  tfaa  laat  t«t> 
■fiinjimi^  vaa  not  attended  with  any  (Mrreipoiidiiig  adrantags  or  ineicaae  of  aiiiiailiiii 
H ;  oa  tbe  contraij,  tha  largo  pnipoition  of  alcohol  rendered  tkam  leaa  Aiid,  tfcfwigji 
with  a-tnaller  foantity  of  gan-«atton  thef  veuld  produce  very  good  collodiana,  oapaUa 
of  ipTing  fim  fllma.  The  eauac  of  ths  weakneai  of  tha  Om  ohaerred  rat  adding  tnai-^i  of 
tka  ordinary  akoLd  ia  the  large  amonnt  of  watei  it  uaoally  ""ttint. 

"  Thia  auipnaiDg  imprOTvaient,  caused  by  the  addition  of  a  oertain  quanli^  o 
alcehol,  ia  icfenhle  to  canaea  partly  chemical,  pattly  mechanical,  &r  os  — »t.«i"{"j-  th 
filnait  w^  be  found  in  the  flnrt,  and  otxasionaUy  in  tha  teoond  ceUodioa,  duit  Ite 
iodide  of  lilver  ia  formed  on  (he  aur&ce,  and  can  be  reinoTed  entirely  by  frioticai  vitb- 
out  deaboying  tte  banaparent  aollodian  film  beloir,  while  in  thoaa  collodiona  tliatcoi- 
tain  more  than  oae-foorth  of  alcohol,  the  iodide  of  ailrer  ia  iiholly  in  the  nibatano^ 
n.  Ihia  itata  poaiaiiBi  the  ntmoit  aenutiTeoeai.  This  di&itnce  of  condiIio>  iaovug 
o  tbe  very  ^laiiag  aolubility  of  etker  in  vata-,  which  in  the  fint  caM  praventi  the 
mbsnce  of  the  nitrata  of  ailTS  into  the  film,  cooaaquently  t^  iodide  and  ailrer  adliu 
ioa*  nuat  on  tbe  autfitcoi  but  on  the  addition  of  a]coluil,ilaa(dubility  enable!^  two 
to  interobanga  places  and  thju  tbe  iodide  of  aUrcr  ia  precipitated  tkrou^umt  the  ■ 
UMM>  in  a  alata  of  tha  utmoit  diviaion. 
"  Thia  diSerroce  ia  clearly  aeon  under  the  uicroacape,  tha  preeipitete  Ixaiig  clottod 
in  tha  one  oaae,  while  in  the  other  tbe  puticlea  are  hardly  diicoTccable  &om.  fWr  inn 
a.  The  preaenee  of  a  little  wator  conaiderably  modifiea  tbeaa  naulta,  nnoct  i:  _ 
la  degRe  inppliea  the  place  of  alcohol,  and  is  ao  far  utelul ;  but  in  otber  leqwcta  it 
ia  injoriona,  for  accumulating  in  quantity,  if  tha  collodion  ia  oflm  oaed,  it  mAr^  the 
film  weak  and  gelatinous,  and  what  is  v^oiae,  full  of  minute  eracka  on  dtyiog,  wliit^  ia 
ncter  tha  caae  wh<n  pore  ether  and  alcohol  are  vaad.  Since  the  ether  of  tba  jlu^ 
almost  alwaya  ''™'*«^"  alcohol,  and  froqaatilly  watar,  it  ia  important  to  aacfwtain  't'-i' 
amonnt  beSna  enployitag  it  for  the  preparation  of  «>IIo£aD.    The  ^lanti^  ot  dcohol 
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n^Ba  MB^  ncenuAed-by  AgilatiBg'tlie  Mbac  \u  wgnK^M*tt4  llWtgl^»g^ai#(fl  ifttniffi 

nuAonldbegoundiiiflntriti  ba^itaDtiMd,Mid  tha  idlur  poMMk  oii.it*  ihAm, 
the  th^M>*  tlun  phfflH  nri'  *^  Urn,  iKd  Uia  tvo  Ant>tod.tCMBdbAff}  ^liMMMQinii^  tLo 
uunMt  of  bulk  Roqairod  hj  the  oUntida  of  unliwHW  i^i^lftitft  A*  gunll^  of  aleakol 
vvat*  nd  fiv  thift,  ilLiwuica  ■^■'*■M  i^^  nada  in  ihf  >imiiBa  <£  ijnnhal  In  Aa  ooUo. 
fmiAennida.  TF«lw  m. w>3ili  datwlid,eilh«r  in  attw  <g  »tMhnl,  by  lUamag  aJmp 

kia—dlatiilr  Brodnoed-iC  thfj  oanttia  inter.  For  Janrti m *i>»ii>  alsahd,  kvsde 
aiBttce  dirliflfctt  rMM&t  diML  wot. o£  tux^oktuw  ffihtaiitt  ¥aM  SU).  l4  u  Alio 
DNtMVT  A*'  rtlw  ihould  ba  fN«  fiom  m  ramwhlito  pnpn^  ib  ae^iurii  bp  kog 
kae^ng,  of  dcetMBponiig  iodidM  ind  letUog  free  iodine,  which  thai  givM  tk»  toBoihii 
abnvn^alonr.  33iaMma  pnqi«rt)r  rnqbcdaTClDgadiiiaMjialliB-,  uSaUabriii  du- 
coreMd,  ^intndBciiigkred-liot  viro  into  the  vapour  mtJM^pwpMtm  of  kluBia 
eoBtsiidii^  a'littleaQMt  andvfttar;  <*  <f  V^  t^n  ■^^fbitn  gp  tri  ■  arhilMTH  ^  an  wi^jdi* 
pmnd  in,  Uu  vhola  iqiidlf  baoomBi  brown.  This  naiti<m  ia  ia^  lanuukahlv  and 
dittealt  to  aqtain,  fbr  aitn  a  mixtius  of  atLw  indiiibio  aud  tula  t«  iBadma  a  eolaw 
imudiatidf-    £tJiw  ttnaiAoted  oul  onlj  b^d^rivadof  thiaivtnMtjbTraoliflcBlim 

" Ii^Mid CaHeJuH. — I  havenowabw raaia^  tooftaroBlh*Hodcao£iodk«v«r 
!■  1  "  p  tha  Aim  fjfl^lt  of  bacaaung  w&ntiTe,  bj  tha.  ad^i^^tfr^  of  ncaa  acduble 
iofidft  Smu  thalhaTabaon  renomundad  are  ohitf  j  the  iodidoi  of  pitiaiiiiai,  iia 
■oninai,  gadminm,  andzlna:  of  thaw  tholaatftiaebwalhagTaatadTaptagBotbMag 
Mdilj aolnbla ia  ■ttyeallodien,  tad.  maj  tharefbrsbeaddadtt  oaoa  tatbaMbAien  of 
gOB-cDttan;  but  iodido  of  patMaiantnquiEMklittla  wala^aad-a*^  &Etttif  added  to 

(boad  to  diMolTe  but  Tory  ilowl;. 

•>  b  pngadng  eoltodua  widk  tUa  aalt,  tour  |i«iaa  vac  diMolTadn  tliMB.drBchmi 
^iCmc  ^?i*'>^***\  and  aUiar  "waa  addod  to  ma]u  iw  thaonnea.  Iftmd  diM  tbalnt 
twa  aad  aJiaU  dnobau  of  atbar  bagan  to  ptaupitate  Aeiodida^aad-aJtaraddiCfaHL  of 
tha  tn  drachma  raqprad,.  a,  denaa  dapoait  had  farmed,  whiah  vaa  not  »  iinanlTnd 
latilbnlTCrdnipBirf  watar  had  bo^addnd.  IhialmeKljimaitiaKtaibavtlHttheK 
voat  be  A  litda  ▼ats  tft  dko  mutura^  altluQ^  ia  uainB  ardinaiT  athaa  and  abMbol 
Oia  m^  aoi  ba  vaaoaived.     Babie  aompaiing  onlkiJiw>  p^and  wiA  difcant 


than  ttuaB  ni  aino  mid  tadmiua ;  tm  thia  taaaaa,  Oat  tha  nitalaa 
rf  ««-——{-  and  potaab,  whiah  *■•  paoduaad  together  with  iodide  of  aiWai^  <m  in- 
■■■iiig  Slma  prepaiad  with  tha  BiA  two  iodidaa  in  tha  nilmta  bathr  aaa  pwbatly 
neakal,  whila  tha  zutntea  of  anie  and  fainiHiaj  wluch  nanlt  whan  aaAlnttinna  con- 

bj  tbair  {aaaenaa  in  tha  iba  nuchlr  !>)»  T**k  tai^  "t*id  ^«  mXob  at  li^  In 
arta^agparimant,  howwei,  I  did  aofe  find  thia  b>  be  the  aBaa»fa- iriuB  oaavfally  and 
■milariy  prepared  with  equivalent  qnintitiea  of  eaob  iodid^  and  naad  while  Miiiiinla^. 
the  aoUodiaaa  %paBi  iimilBi  in  arm«HweM,  ydalianefttit^andrilotligtaapecta. 
In  a  far  ity,  bowmar,  th^  begin  to  diffia:  in  Mnaaquanoa  of  p«tial  deaoaqM^doB 
Md  libnation  «d  &•*  iodine,  whiah  aoonn  iBOM  readily  with  the  iodidM  of  ammmiitM 
anlmatlunwillipMaaaiJBm,TbiUtlMiodidaof  oadaHnm,  if  I  may  aoulnde  ban 
I  oaemm^Ihwabya,»aMainBparfco>lyootoariamfaranyparaadaftin^fatafaht 
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it*  origuud  ModtirnuM,  the  other  Tariatiw  haviog  lott  tlicin  in  propntioB  to 
eoloQT  tlie7  havs  uquiied.      Tbe  iodida  of  Mdmium,  in  idditjon  to  thii  TiliuUe 
propsTty  of  giring  k  atabla  collodion,  ii  likewise  eztremelj  foluble,  without  b 
deliqnesoont,  and  being  be&utiAilly  cryitelline,  i«  not  liable  to  adolteiatiaiu  cv 
purities,  and  therafon  weU  deaerre*  to  be  genraillj  tzied. 

"  In  ordei  to  prewrre  or,  ai  it  ii  itated,  to  improre  the  cenaitiTeiieM  of  ooQo£ali, 
■oBft  pcnona  raconuuend  tha  ad^tion  of  a  Uttie  ammonia.  Thi^  howarer,  appean 
^eiy  uoftdTisable,  tinoe  it  neceaitatea  the  use  of  an  widbath;  and  although  it  may 
render  the  oollodion  lea  liable  to  change,  it  produce!  a  contnry  effect  on  the  I 
noea  erety  plate  itmnecMd  tenda  to  nentraliie  a  portion  of  acid,  and  at  lenglli  lanjeiing' 
it  neubal  or  eren  alkaline,  bringa  about  enotly  the  phenomen*  (fogging)  deaciribad  hj 
Hr.  Fatton. 

"  The  eauie  of  fogging  (whioh  ii  blackening  of  the  whole  negalire  on  the  additioa 
of  die  developiag  aijation)  it  owing  to  the  bith  becoming  alkaline.  Una  ■'Vs'hw 
MMttJon  is  oaosed  by  oxide  of  sQier  in  a  atate  of  solution  in  the  bath. 

"Oxide  of  silver  is  not  soluble  in  water,  nor  in  water  containing  nitrate  of  lilTeri 
bat  It  is,  in  eilliBr  oases  abundantly  diasolved  if  uibate  of  amtnonia  be  preomt,  and  the 
solution  will  be  found  to  restore  rapidly  the  colour  of  reddened  litmus  paper. 

"  The  '  alkaline  nitrate  of  silrer  bath,'  therefbte  so  called,  is  a  aolution  containing, 
bendes  nitrate  of  ulrer,  oxide  of  silrer,  dissolved  in  nitrate  of  ammonia. 

"  The  nitrate  of  ammonia  is  produced  by  double  decomposition  when  oompounda  of 
ainnmiium  are  need  for  'iodizing^  instead  of  those  of  potassium.     Iodide  of  anunon' 
plus  nitrate  of  silver  equals  iodide  of  silver  plol  nitrate  of  ammonia. 

"  The  onde  of  silver,  which  by  its  solution  causes  the  alkalinity,  is  formed  eidier 
by  using  ccdlodion  oontaining  a  little  &ee  ammonia  in  addition  to  tha  other  ingradient*, 
as  sometimia  leootnmended,  or  by  attempting  to  neuballie  an  acid  hath  with  potadi  n 
^minjinin^  Bnd  inadvertcntiy  adding  an  excess. 

"  So  that  if  ammonia  or  salts  of  ammonia  in  any  shape  hate  been  added  to  the 
oollodian,  or  to  the  bath,  it  will  be  necesssry  from  that  time  forward  to  examine  m 
carefully  than  we  otherwiae  should  have  done,  that  the  faintly  acid  condition  of  the 
bath,  so  emcutial  to  tha  produoUon  of  a  good  piotnre,  is  not  destroyed. 

"  With  ordinary  oaUcdion,  howerer,  even  idien  quite  colourless,  the  bath  may 
always  be  used  perfiictly  nentral,  permittiDg  the  developing  solution  to  be  left  on  twics 
or  three  times  as  long  as  is  necesssry,  without  the  slightest  fogging,  provided  that  iba 
nitete  of  silver  is  pure  sod  the  bath  haa  not  acquired  fogging  propensities  by  pndtaigad 
use.  No  pure  alkaline  iodide  can  ever  render  the  bath  alkaline ;  the  oniy  eSect  on 
immersing  a  plate  oovered  with  collodion  is  to  remove  a  portion  of  silver  and  suhati- 
tateaa  equivalent  quantity  of  potassiimi,  anunoninm,  Ac.,  so  that  a  poition  of  nitrate 
of  silver  is  merely  replaced  by  a  portion  of  nitrate  of  potash  or  ammonia,  which,  being 
neutnl,  cannot  in  this  reapeot  affect  the  state  of  the  bath.  With  the  iodides  of  the 
metals,  such  as  iron,  zinc,  cadmium,  or  aiasnio,  tha  bath,  on  the  contrary,  win  sooo 
booome  apparently  acid  from  the  presence  of  tha  nitrates  of  thoee  metala  which,  aa 
hefine  ststed,  redden  litmus. 

"  In  all  cases,  excepting  when  free  ammonia  ha*  been  added  to  the  oollodion,  tha 
silver  solution  baa  a  tendency  to  beconie  add  rather  than  »lfc«n»m,  both  from  the 
b«quent  preeenoe  of  boe  iodine  in  the  collodion,  which  sets  free  nitric  acid  in  tha 
bath,  and  also  from  the  glow  formation  of  acetic  aeid  from  tha  alcohol  and  ethac 
washed  out  from  the  plates  that  have  been  immersed.    The  effect  of  free  iodine  in  the 
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ooUodion  is  not,  boireTeT,  ohemicallj  the  lame  aa  tbat  of  nioio  acid  in  tha  baib ;  for 
nitista  of  ulTer  ii,  like  all  other  aitnitei,  ■  oitrete  of  the  ozids  of  aQver.  When, 
tbereloiD,  bee  iodine  ads  on  the  lilTer  BoLution,  it  liberatoi  ozygsn  aa  veil  u  nitric 
•oid,  the  teaolt  being  that  an  iodate  ae  well  «a  an  iodide  of  eilveria  foimed;  theeffbet 
of  the  formei  ahould  tharelbre  be  ascertained,  in  order  to  clearly  undentand  the  aotiaD 
of  bmwn  callodion.  When  a  gteat  deal  o{  iodine  has  been  Ht  free  bf  loog  keeping, 
making  the  collodion  Tec;  daik-colonred  and  inunaitiTe,  I  found  ttiat  the  addition  of  a 
little  oil  of  olores,  in  the  proportion  of  foor  dropi  to  eaeh  onace,  oaiuea  a  turpnaing 
incresM  of  seniitiveneei ;  and  some  time  ago  I  EtlirayB  lued  such  a  mizturs  for  the 
piodnction  of  pontiTea  on  glass,  from  a  belief  that  a  better  colour  and  more  perfect 
gisdatioD  of  tdnta  were  obtained  in  this  iraj  than  hj  any  othec  method. 

"At  this  time  my  pictuToa  were  constantly  liable  to  solaiiiation  (or  darkeQihg  of 
IhocB  puts  that  ought  to  he  whitiah),  vhen  uaing  tlve  ordioiiry  collodion  and  dfivelopiog 
by  pyrogallic  and  nitric  acids ;  bnt  lately,  while  aeeking  for  difficulties  in  older  to 
diieover  their  atases,  this  tendency  to  aolariiition  quite  diaappeared,  although  using 
the  simplest  materials ;  neitbec  ww  I  able  to  produce  it  by  taking  objects  in  (he  tnost 
nnfavounblo  conditions  of  li^t  and  shade,  nor  by  any  addition  to  the  collodion. 
Accidentally  trying  the  effect  of  a  minute  quantity  of  nitrite  of  lilvor  in  the  nittate 
hkth,  I  obtaineJ  it  again  in  puiection,  nnd  was  able  at  once  to  underatand  .how  it  1 
oocDiT«d  formerly,  for  at  that  time  I  always  made  uia  of  nitrate  of  lilTer  that  had 
been  atrongly  fused,  and  in  which  ■  portion  of  nitrite  had  thus  been  formed,  while 
latterly  only  the  crystalUied  salt  had  been  employed.  The  effi.'ct  of  oil  of  cloTe*  and 
iodine  in  the  collodion  was  to  counteract  that  of  the  nitrite ;  but  when  pure  crystallized 
.   nitrate  is  used,  no  such  additions  are  required. 

"  It  is  remarkable,  that  although  oil  of  doTes  greatly  increase*  the  senaUivenen 
'   when  brown  collodion  is  used,  no  such  effect  is  produced  by  its  addition  to  c«lotiiiesa 
collodion  with  itn  acid  bath,  proving  that  free  iodine  in  tho  former  is  not  exactly 
limilaT  to  nitric  scid  in  the  Utter.    To  campenaaEa  for  the  bad  efiects  of  the  nitrite  on 
the  colour  of  positives,  it  has  the  important  property  of  much  increasing  the  aenaitive- 
ness  and  rapidity  of  the  surface,  allowing  piotures  to  be  taken  instantaneously  with  far 
'  lesslight  than  is  usually  required;  and  it  is  thus  particularly  suited  to  negatives,  in 
•  which  the  colour  by  reflected  light  is  of  no  importance,  while  it  adds  to  the  opacity  of 
I  the  dark  parts  of  the  picture.    lb  effi.'ct  on  the  colour  of  poaitires  ia  chiefly  seen  when 
'  pyrogallic  acid  is  used  for  developing,  and  become!  more  marked  at  the  picture  dries, 
I  when  the  tint  of  the  reduced  silver  becomes  daAer,  and  of  a  greeaiah  colour  in  the 
I  moat  exposed  parts,  while  with  pure  nitrate,  aa  the  moisture  ovi^oratea,  it  becomes 
:  lifter,  and  tho  details  appear  mora  distinctly  represented  in  varioua  shades  of  one 
;  cclouT.     As  this  nitrite  is  formed  when  the  nitrate  is  overheated,  it  generally  exists  in 
'  lunar  caustic'  to  a  greater  or  less  extent ;  but  as  this  substance,  from  a  want  of 
crystsllioe  form,  is  easily  and  frequently  adulterated,  it  ia  much  better  to  odd  the 
nitrite  to  a  solution  of  the  ciystsllised  nitrate  in  quantities  less  than  hslf  a  grain  to  an 
oonce  of  *  thirty-Svo  grain  solution,  for  too  large  an  amount  cause*  a  fogging  of  the 
clear  parts  of  the  picture.    It  is  easily  obtained  by  fusing  pretty  strongly  a  mixture  of 
e<[aal  ports  of  nitre  and  nitrate  of  silver ;  the  fused  maas  being  diasolved  in  a  small 
f oantity  of  boiUng  water,  and  left  to  cool ;  the  nitrite  of  silver  then  cryatalliEes  in 
I  the  shape  of  long,  alcnder  needles,  which  may  be  removed,  and  pressed  io  blotting- 
paper  to  dry  them  ;  by  re-crystallizing  they  are  obtained  quite  pun. 
I        "  The  strength  of  the  solution  of  nitrato  of  silver  ought  to  bo  proportional  to  the 
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qataHtj  of  Iodide  in  tlie  orilodion,  at  leut  bo  fiv  that  it  Miuot  be  <KiniBi«lied  IwyiMd 
rtaiu  point  (depending  on  Ae  coUodion  lusd)  irithont  >  great  loM  of  BBaaHtratm, 
or,  irtut  ii  ezaotlf  similar,  if  ire  uae  a  1>Btli  of  a  certain  itren|;tli,  the  quantitj  of 
iodide  M&BOt  be  inereMed  to  an^  amoont,  but  niut  be  linutnd  by  tbe  proportioB  of 
nltnte  of  silreT:  irlth  ■  tfairtf-flre  grain  solntion  of  tiia  latter,  fom  gnini  of  iodid* 
'le  onnce  of  collodion  iniwera  yetj  veil ;  but  if  the  qiuntity  be  inereased  to  di 
Da,  then  ii  a  great  loH  of  aendtiTencsi  and  intensity,  the  e^ct  being  liiiular  to 
Aat  arinng  tima  an  inanfflcient  Bmoiint  of  alcohol  in  the  colladian,  in  eonaeqoence  of 
the  iodide  of  aJlvm-  being  deposited  soperfioially,  or  eren  fidliog  off  the  ani&ee  into  tha 
IT  bath.  The  mistake  of  OTCT'iadizing  the  collodion  ia  generally  oommitted  wiA 
Tiev  to  obtain  greater  opacity  of  the  reduced  lilrcr,  apparently  from  on  idea  that 
the  iodide  only  is  reduced,  while  in  fact  a  large  portion  of  the  reduced  sHrer  ia  derrred 
ftom  tha  nitrate,  lO  that  a  very  little  iodide  in  the  film  it  sufficient  to  gire  intcBW 
negatiTet.  For  this  purpose  the  oollodion  should  be  colouitoss,  or  neariy  n,  n  at 
Imt,  if  eolouTsd,  it  must  not  be  owing  to  &ee  iodine  (which  is  ascertained  by  allowii^ 
a  drop  to  evaporate  on  a  pieoe  of  starch  or  a  cinmb  of  bread,  and  then  moiBtraiing  with 
water ;  a  trace  of  iodine  is  detected  by  th€  black  colour  resulting] ;  the  bath  shonld 
likewise  be  neutiat,  or  nearly  eo,  and  ths  dereloping  fluid  should  eontaiu  no  more 
acstic  or  tartaric  acid  than  is  sufficient  to  prsTcnt  blackening  of  olear  parte  ;  alter  tha 
pyiogaUic  solntion  has  apparently  done  its  utmoat,  the  intenuty  may  be  further  in- 
creaKd  by  pouring  on  a  &e*h  portiofi,  mixed  with  some  of  the  silrsr  solntion,  wliiefa 
imediately  adds  to  (be  opacity  of  the  negative,  a  fresh  deposit  taking  plaoe  on  the  psrts 
alnttdy  reduced.  By  the  uio  of  tho  nitrate  as  before  mentioned,  still  greater  opacity 
may  be  obbuned,' together  vrith  the  utmost  rapidity;  at  the  Mune  time  there  ia  none  of 
:  violent  contzsHt  of  light  and  shade  which  appears  to  result  from  tha  addition  of 
iodide  of  ircm,  as  an  aoceleratitig  agent,  to  the  coUodion.  I  bdiere  that  aalta  of  iron 
have  uot'ai  yet  been  used  for  developing  negatives,  in  consequeDoe  of  the  want  of 
opacity  in  tha  reduced  parte.  I  find,  bowe'rer,  that  the  proto-acetata  of  iron  obtained 
by  mixture  of  solotioQ  of  aoetala  of  lead  and  sulphate  of  inm,  is  capable  of  prodncing 
intenae  negaUret,  raeembling  in  hU  respects  those  obtained  by  pyrogallic  acid,  while 
it  hai  the  advantage  in  point  of  economy ;  but  I  have  not  as  yet  made  a  luffleieiit 
Bumbei  of  experiniMits  to  mabte  me  to  detemiae  the  strength  of  the  solution  beat 
nitad  to  the  purpose ;  it  need  not  be  very  great,  somewhat  lets  than  eighteen  graina 
to  the  onnee,  fbr  if  it  oentain  to  much  as  this,  it  ia  liable  to  prodnee  uniTeraal 
blackening  when  first  prepared ;  but  in  a  few  days,  when  a  portion  of  peracetate  baa 
ned,  it  answers  very  welh  My  object  in  andeavouriug  &>  find  a  substitute  for 
pyrogallio  among  the  iron  compounds,  is  not  to  add  to  the  nnmber  of  develaping  fioids 
and  tiie  perplexity  of  a  beginner.  Where  pyrogallic  acid  can  be  obtained  pure,  and 
is  fonnd  to  answer  perfectly,  in  that  case  it  is  preferable  to  anything  else ;  but  sa  tfaia 
may  not  always  be,  it  ia  useful  aometimea  to  know  of  a  substitute  that  can  be  prepared 
wheierer  green  vitriol  and  sugar  of  lead  can  be  found,  for  these  substanoes,  even  wheo 
impure,  are  very  easily  purified  by  re-crystallising  from  a  solution  in  boiling  water; 
which  it  not  die  ease  with  pyrogallic  arid,  to  which  noxious  ingredients  might  eanly 
be  added,  accidentally  or  intentionally,  from  which  it  would  puiale  a  chemist  to 
fiwit 

"  By  knowing  the  quautity  of  iodide  contained  in  a  collodion,  it  is  easy  to  asecrtaia 
the  amount  of  ulrer  that  the  batb  loses  for  each  oiuce,  and  thus  to  know  exactly  how 
much  nitrate  shonld  be  added  to  maintain  the  same  strength ;  thus,  with  a  collodion 
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fan  gniiu  of  iodido  of  >m»oiuiim  to  tb*  oonee,  eaok  oddm  (gpendil 
iVDovm  Saui  aeren-teutli*  graiiu  at  uCnM  of  lilTaT,  but  willi  touz  gruni  of  iodide  of 
poUMun  Ibe  qaastit;  of  nitnto  oooinmed  i«  onl;  toar  oiw-Unth  gmna.    In  tin  fint 

portiom,  but  th«  bduboiiu,  w]t  luti  the  ftdTWitage  of  bdng  ettHj  di«*ip«ted  on  tinfo- 
ttliag  the  bUh  and  gentl;  fu^ng^  kaviiig  only  mICi  of  ulfflt  behind,  wbila  the  nitrate 
of  fotMh  i*  quite  fixed." 

lb<  HwAwlch'a  M— — wihw. — Ha-riDg  tbna  quoted  Hr.  Ajik  Hedow'a  peper, 
IibaUprooeed  to  nuke  the  nadcc  aoquainted  with  tbs  Tsnilu  of  nme  moettiliiabla 
wewjuhw  u  to  the  nature,  propeitiaa,  and  «apabilitiea  of  thii  moat  uatfnl  pluto- 
gr^hic  medium,  conducted  by  Mr.  F.  Hardviob,  of  Ein^i  College,  London.  I 
ma7  add,  that  both  theu  gsntlanui  wall  deserve  the  thanka  of  averf  pbotograpbaT, 
for  the  oars  with  which  th^  have  studied  thia  important  bnueb  of  the  art,  and  the 
genenma  manner  in  which  they  have  given  the  raaulta  of  their  niearchee  to  the  public 
Ur.  Eudwioh'a  remark*  I  quote  born  the  Pbotogiaphk  JouruaL  Thia  gentleman 
waa  lad  to  osoaider  the  condition  of  iho  Blm  most  favourable  for  the  jHDdlwtion  of 
pietwea  to  be  viewed  by  reflected  light,  by  a  paper  tnnalated  from  the  Pranah  ef  M. 
Gaodio,  and  publiahed  ia  the  Journal  of  the  Fhotographio  Society. 

"  My  attention,"  he  aaya,  "  waa  fliat  dirsoted  to  the  poaitive  looceai,  quite,  aa  I 
nay  lay,  aocidentally  -  and  when  I  waa  oomparattvely  igsorant  of  the  efiecta  which 
would  bo  prodneed  by  varying  the  proportiune  of  the  ingredicnta  in  the  aanmtiTe  cdUe- 
diou  i  having  adopted  Archer's  method  of  iodiring,  via.,  by  adding  a  oertain  quantity 
of  a  aatmated  alcoholic  solution  of  double  iodidea  of  potaninm  and  silrar,  I  fkiled, 
fom  the  alcohol  I  employed  being  in  too  eoneenttated  a  state.  I  had  pa«Tioualy 
lactifled  it  from  carbonate  of  poUili,  and  its  wilTent  power  being  thus  diminished,  the 
jnwwmt  of  Iodidea  token  up  waa  not  sufficient  tar  the  purpose.  Whan  I  aay  *  I  failed/ 
1  mean  it  in  the  sanss  that  I  waa  not  able  to  obtaiu  good  negatiTe  pieturea,  which  waa 
the  ol^eot  I  bad  then  in  view.  They  were  all  sadly  wanting  in  '  intensi^,'  and  I 
found  it  impoaaihle  to '  print'  from  them  with  anything  like  neceaa.  Howaver,  I  soon 
eteerred  that  these  nniatisraetory  negative  pictures  looked  czoeadingly  well  when 
viewed  as  podtivaa  by  reflected  light )  there  waa  a  nice  gradation  of  tone  about  them 
wbieh  plsaaed  ne,  and  I  adapted  the  plan  of  backing  tbem  up  with  black  vamiah, 
and  [veaerving  them  in  that  fbim. 

"  Now  at  this  time,  aa  I  said  before,  I  wat  not  aware  that  I  was  employing  a  ooUo- 
dion  with  an  nnnsaally  small  proporiion  of  iodide ;  but  if  I  had  been,  I  ahould  not 
have  ratemd  my  suoceaa  In  producing  pceitivea  to  that  cause.  I  had  never  seen  it 
stated  in  any  work  with  which  I  waa  acquainted,  that  a  di&renee  ou^t  to  be  made 
En  tho  two  ease*.  The  direotioiksl  hsd  received  were  theee  : — 'If  yon  wish  to  obtain 
a  ponliVB,  expose  in  tbe  oamara  lor  half  the  otoal  time,  and  develop  with  sulphate  of 
iron,  to  get  a  bright  dcpoait  of  melallio  ailver.'  Now  the  object  I  have  in  view  ia  to 
prove  that,  if  we  wish  to  obtain  the  beat  results,  we  must  use  not  only  a  diffinent 
developing  fluid,  but  also  a  difibtent  oollodion  sad  a  difbrent  nitrate  bath,  in  the  ease 
of  negative  and  poaitive  ptctuna  respectively.  It  may  be  asked,  '  What  ia  the  infe- 
riority of  which  you  complain  in  the  positive*  produced  by  collodion,  aa  it  is  ordinarily 
add  V  I  answer,  it  is  this :  '  That  the  whole  of  the  picture  is  not  to  be  seen  at  mee 
upon  tbe  enrfiiM  of  tbe  glsss.'  Suppoie  you  are  taking  a  portmit,  which  I  think  will 
readily  be  allowed  to  be  one  of  the  most  severe  tests  of  a  collodion  that  can  easily  be 
applied,  it  will  be  found  that  the  high  lights,  auch  as  the  forehead,  the  hands,  and 
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I  espeeUllydieiMrtof  thedtter,  eonsout  witli  exceeding  rftpidity,  and  in  a  degree  out 
.  of  all  proportiDn  to  tlie  tim»  taken  by  the  ihsdowi  tod  half-tints  to  imprMa  theat- 
I  mItm;  tlMConaequenoBof  thii  IE,  that,  (top  the  action  of  the  li^t  whan  yon  vOl,  70« 
:  do  not  obtain  a  perfect  picture.  After  backing  up  vith  tlie  black  Tamiall,  it  Till  be 
'.  «a«n  rither  that  the  high  liglil«  are  good,  and  thereat  of  the  flgore  almoet  inviaible,  or, 
',  on  the  other  hand,  that  the  ooat,  drew,  Jbc.,  are  rery  clear,  irhiLit  thti  fiuM  and  handa 
,  pratent  an  unraried  white  and  flat  aurfaoe,  withont  any  detail  or  diatinotion  of  parti. 
j  Theaa  peculiarities  do  not  depand  npon  tlie  time  of  eipoanre,  nor  in  any  way  on  the 
!  derelopiag  flnid,  but  aimply  on  the  fact  that  the  cdlodion  employed  ia  not  MptUe  ot 
I  giTing  Buoh  a  flim  of  iodide  of  eilrer  at  ia  adapted  to  prodnoa  impreaaitna  viaiUe  by 
I    refloated  light 

I  *'  Having  thua  atated  the  principal  difBcnltiea  which  we  haTe,  ordinarily  apeaking, 
I  to  encounter,  I  proceed  to  ^ow  haw  they  may  be  orereome,  and  what  ia  tiie  beat 
;  eanutive  mixture  for  that  purpose.  In  maJdngny  eiperimenta,  I  fitet  prepared  linple 
I  ooUodion  by  lUaaolTing  soluble  cotton,  fi)UT  graina,  in  flre  drachms  of  ether  and  three 
1  of  highly-rectified  alcohol.  These  are  tho  proportionB  reeommended  by  Mr.  Hadow, 
I  and  I  belioTC  them  to  be  the  beet  that  can  be  used.  They  do  not,  of  course,  apply  to 
I  conmiercial  ether,  wMoh  already  contains  a  conaiderable  quantity  of  alcohoL  In  order 
I  to  iodize  my  collodion,  I  employed  iodide  of  ammonium  (purified  with  care)  in  four 
.  difiierent  proportiocA,  via.,  four  grains  to  the  ounoe,  two  graina,  one  and  a-half  grain, 
'    and  one  grain. 

I         "  The  filmg  produced  by  these  four  mixturea,  after  dipping  the  plate  in  the  nitrate 
I    bath,  were  very  different  in  appearance ;   the  lowest  of  all  was  pale,  of  ft  blniah 
opaleaoent  tint,  so  tranapareiit  that  the  tetten  of  a  newspaper  could  be  read  through  it 
'    with  facility ;  the  second  somewhat  similar ;  the  third  of  a  grayish  hue,  but  alill  com- 
paratiTely  transparent ;  the  higheat  of  all,  vii.,  the  four-grain,  creamy  and  opaque. 
"  The  photographic  propertie*  of  the  films  differed  considerably ;  after  comparing 
I    niuneroiu  resnlta,  I  was  satiaflcd  that  the  two-grain  solution  was  superior  to  the  four- 
grain  for  the  purpose  I  intended  it ;  mote  of  the  details  of  the  picture  were  visible  at 
once  on  the  surface  of  the  glass,  and  there  wu  less  tendency  to  the  over-done,  fiat 
^>pearance  before  complained  of.    Between  the  '  two-grain'  collodion,  the  '  grain  and 
a-half,'  and  '  the  grain,'  there  waa  likewise  a  difference,  but  not  to  the  aama  extent ; 
,    on  the  whole  I  was  disposed  to  give  the  preference  to  the  '  grain  and  a-half,'  the  last 

<  of  all  requiring  too  long  an  immeraion  in  tho  bath  to  be  used  with  advantage. 

'  "  It  was  not  Diy  iatention,  at  the  time  I  began  these  experiments,  to  make  any 
I  Tatiation  in  the  amount  of  soluble  cotton  genenlly  used ;  I  found  that  four  graina  to 
I    the  ounce  gave  a  strong  and  even  film  upon  the  glass,  and  such  being  the  case,  there 

appeared  nothing  more  to  bo  desired  ;  however,  a  faottlut  came  under  uy  notice  soon 
,    afterwards,  altered  my  dctermination ;  I  began  to  suspect  that  the  weak  solutioiia  of 

nitrate  of  silver  I  waa  employing  did  not  penettAle  the  film  prcperly,  and  consequenOy 

<  I  wished,  if  possible,  to  remove  this  objeetion  by  dimiuLshing  its  thickness.  The 
.  result  of  tho  chango  Qrovcd  even  better  than  I  had  anticipated,  althuugh  the  solutions 
I    wore  rather  more  troublesome  to  raaaipolate  with ;  I  obtained  invariably  more  perfect 

pictures;  the gtadadon of  tintawaanow  decidedly  superior  to  anything  that  I  bad 
I    mat  wil}i  before,  and  although  I  could  not  immediately  explain  the  reason,  I  waa 

satiafled  that  I  had  gained  an  advantage. 
I         "  The  compontiou  of  the  collodion  which  I  found  aflet  many  triala  to  worit  the 
I    beat,  is  as  follows : — Ether,  five  draduni ;  alcohol,  three  drai^ms ;  soluble  cotton,  one 
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snd  a-lulf  gnuni  Iodide,  of  aminoniam,  one  endb-bnlf  gram—imteBd  of  Qom,  two 
gnuat  of  «wi  Buy  be  lued,  or  otbd  ■■  little  ■■  one  grain,  witliant  y<aj  mateilallf 
afibctiiig  the  reiult ;  but  in  tliB  littei  cue  the  miztiuo  is  *o  flnid,  that  it  is  apt  to  rna 
down  the  neck  of  the  bottle  vhile  attempting  to  pour  it  on  to  the  plate.  These  pro- 
portioni  become  very  simple  when  it  is  considetad  that  ihej  ue  at  once  produced  ~ 
diluting  down  an  ordin&r;  negattre  coUodion  lathei  more  than  one  hali^  witli  tho 
proper  mixture  of  alcohol  and  ether. 

"  There  it  one  point  which  I  ought  to  mention :  b;  diminishing  the  proportion  of 

iodide  in  the  film,  and  bj  diminishing  the  soluble  cotton,  the  sensitiveneai  is  incroBsed. 

"Why  is  it  that  theee  weak  films  give  better  half-tonca  than  the  opaque  one*  I    Beoauae 

they  are  more  seneitiTe  to  feeble  rays  of  light!    I  msde  many  ejperimenls  to  detc 

mine  this,  and  T  have  no  hesitation  in  stating  that  such  is  the  fact.     Neither  is 

>    difflenlt  to  conceiTO  why  it  should  be  so,  because,  as  it  has  been  remarked,  the  men 

'    dilute  the  eolations  from  which  iodide  or  chloride  of  silver  is  precipitated  the  more 

gradoal  the  precipitation,  and  the  more  finely  diTided  will  the  particles  of  tiie  precipi- 

'    tate  be  ;  wo  can  well  uoderatand  that,  auch  being  the  case,  they  ought  to  be  more 

■enntiTo  to  light ;  we  most  not,  howerer,  confound  '  seositivenese '  with  '  intensity.' 

I    I  wotdd  use  this  latter  term  to  signify  that  the  depoiit  of  metallic  silrer  producing  the 

I    image  is  thick,  and  obstmota  the  luminous  i*ys  of  light  strongly,  so  ss  to  show  well  as 

I    a  negative;    'intensity,'  I  imagine,  relates  in  some  degree  to  the  nomber  of  the 

I    partiEle*  of  iodide  of  silver — in  other  words,  to  the  Ihidnefs  of  the  film ;  bnt '  sei 

,    tiveneo^  is  independent  of  this.   Now, '  intensity'  is  required  for  negative  pictorea,  but 

[    it  is  not  required  for  positires,  and  therefore,  in  such  a  case,  I  would  have  as  little 

1    iodide  as  poedble. 

"  At  the  risk  of  repetition,  I  will  give  a  short  recapitulation  of  the  conclusion* 
I  which  I  wish  to  eatablish.  They  are  these : — Thai  no  proportion  of  slkaline  iodide  ii 
I  collodion  beyond  that  which  gives  the  transparent  opalescent  film,  is  adapted  to  pro> 
I  duce  a  perfbet  image,  visible  in  every  part  by  reflected  light.  Allowing  that  a  photo- 
I    gra^iia  pietnm  is  produoed  by  chemical  njs  of  light  acting  in  various  degrees  on 

several  parts  of  a  ssnutive  surboe,  it  beoome*  necewary  tbat  the  particles  of  iodide 
;  Gompoaiag  that  snrfMe  should  be  in  a  peenliar  slMe  both  as  to  number  and  as  to 
I  ><n<™««  t^  division,  in  order  that  the  mote  intense  and  the  feebler  rays  should  yrotk 
I  uniibnnlj  together,  the  tendency  being  in  the  former,  ao  to  apeak,  to  get  a-head  and 
j  outinn  the  latter ;  while  a  diminution  in  the  proportion  of  iodide  asaista  the  action  of 
I  the  fbeUe  rays  by  producing  a  more  floely-diTided  deposit,  and  curbs  the  violence  of 
the  mora  energetic  rays  by  lasaaning  the  number  of  the  particles. 

"  1  shall  now  proceed,"  Ur.   Hardwich  continues,  in  a.  subsaqnent  paper,  ' 
consider  the  proper  strength  of  the  nitrate  bath  and  of  the  developing  fluid. 

''  With  regard  to  the  nitrate  bath,  there  were  two  poinla  of  interest  to  be  asc 
tained,— Ist,  whether  the  aalt  of  silver  could  be  used  in  an  accurately  nantral  oon 
Hon,  and,  if  so,  what  are  the  beat  proportions ;  2nd,  the  affecu  of  adding  nitric  add 
in  gradoAted  quantities. 

*'  Three  tcdutiona  of  nitrate  of  silver  were  prepared,  of  different  stnDgths ;  A,  forty 
graiim  to  <me  onnoe  of  distilled  water ;  B,  thirty  grains ;  C,  twenty  grains :  ill  were 
candnlly  nmtraUced,  and  saturated  with  iodide  of  silver. 

"  On  miniersing  a  plate  ooated  with  a  fbnr-groin  iodide  coUodion  in  each  of  theie, 
it  was  fbnnd  that  with  bath  0  the  decompoution  of  the  alkaline  salt  was  imperfect. 
Howsrer,  with  the  proportion  of  iodide  reduced  from  four  grains  to  two  grains,  or 
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one  sod  >-h«lf  gnia,  tiie  Rppeanmes  of  ths  film  ra  tiie  (bdm  in  Mwh  bath,  ■faowisg 
Am  even  tlis  loirrat  propoitiiMi  of  oitrate  of  eilTcr  wu  mffiaunt  for  the  aonTsniaa  tt 
the  irbole  of  the  iodide  of  aniiDoiiitiDi  into  iodids  of  ailver. 

"  A  eamparuon  wu  next  mada  of  ila  photographie  propeitiea,  th*  one  and  a-htlf 
grain  collodion  being  lued  in  ereiy  case. 

"  lit  StmilirtHtit, — Here  the  difltrenee  wu  not  very  marked,  pwhapi  &t  tventr- 
grain  eolation  had  a  little  the  adTantage ;  at  all  erenta  it  ma  plain  that  BOthiog  hid 
heen  loat  in  this  reipect  b;  diminishing  the  proportion  of  nitrate, 

"  2nd.  Cttameii  of  /nHjri. — In  every  ease  the  image  waa  perfeotly  clear,  in  the 
tense  that  there  vaa  no  'fogging'  orreductioa  of  met^io  ailter  on  tha  trantpacent 
parta,  but  there  iraa  a  difference  in  the  appearance  of  the  '  Itghtt ;'  vhen  hatha  A  and 
B  were  employed,  thej  irere  aJwaya  slightlr  obecut^  eapecially  the  Aitt  mm!  fioe- 
head  of  the  eitter,  by  a  yellowish  depodt  of  ailver,  which  aeemed  aa  if  it  had  bees  pn* 
cipitatfd  att«r  the  proper  devclopnient  wis  complrte.  I  conclude  that  thii  deporit  *»• 
derived  from  Iha  free  nitrate  of  ailver  on  the  aarfMe  of  the  film,  which  bdng  in  a 
more  concentrated  etale  in  the  tvo  former  cases,  waa  the  more  readily  acted  upon  by 
the  deTebping  Quid;  bowever,  it  may  not  be  that  the  efiiKt  here  allnd»d  to  will 
invariably  follow  when  a  neutral  bath  so  strrmg  aa  tia^  grainB  to  the  omoa  is  nwd : 
mucli  depends,  no  doubt,  upon  the  natura  of  the  dereloping  agent ;  indeed  the  two 
must  be  asaociated  together,  the  Btrength  of  one  varying  iuveraely  with  that  of  th« 
other.  I 

"  The  concloaiona  arrived  at  are  these,  that  with  the  dilate  iodiied  collodion, 
nitrate  of  ailver  in  the  proportion  of  twenty  graint  lo  the  ounoe,  gives  equal  sensi- 
bility and  in  every  respect  the  aame  perfection  of  image  aa  when  used  of  greater 
atreDgth  ;  besides  this,  it  haa  the  merit  of  economy  and  auperior  cleanliness  of  manipu- 
lation ;  if  the  proper  preoantioni  are  observed,  such  a  bath  will  nmain  canstant  in  its 
action  for  a  length  of  time. 

"  Befiire  proceeding  to  the  developing  fluid,  there  yet  reniaiRs  to  ba  oottsidend,  it 
originally  pn^osed,  the  efiect  of  adding  nitrio  aeid  in  graduated  qnantitiea  to  the 
neutral  niteita  bath  ;  my  experiments  in  this  dirsotion  are,  I  aio  aoiry  to  aay,  ta  y<t 
in«)BipIetei  however,  two  or  ^ree  facts  of  importance  are  manifeat,  via.,  that  it  is 
impoBsible  to  lay  down  any  general  rale  as  lo  irhat  the  effect  of  adding  ihe  aeid  wiU 
be,  unless  wa  take  into  account  all  the  other  cironmstanoes  of  the  case ;  no  doubt  Uiers 
will  invariably  be  a  loss  of  senaitivGness,  but  whether  or  not  advantages  will  be  gained 
in  other  respects,  seems  to  depend  upon  further  considerations.  Whmi  collodion  posi' 
tivea  are  taken  by  aolutiona  modifled  aa  I  have  proposed,  it  will  "ho  foimd  that  the 
smallest  amonnt  of  fn-e  aeid,  even  such  aa  cannot  at  once  be  detected  by  teat-paper, 
will  eadl;  injure  the  '  half-tones '  of  the  picture. 

"  On  the  other  hand,  many  photographer!  advocate  the  use  of  nitrie  acid,  and  atste 
that  they  obtain  a  better  result  by  means  of  it. 

"  In  explanation  of  this  seeming  discrepancy  I  would  snggest  (and  the  views  I 
entertain  are  home  out  by  my  cxperinients  as  far  as  they  have  gnne),  that  the  amauat 
of  free  nitric  add  which  may  be  added  to  the  bath  with  impunity  deponda  nainlf 
upon  the  atiength  of  the  solution  of  nitrate  of  silver ;  strength  af  bath  is  &voiiTsbIe  ts 
redaction,  nitric  acid  is  opposed  to  it,  oensequently  the  two,  to  a  oertain  axtcnl, 
balance  eadi  other.  But  besides  this,  I  am  inclined  to  think  that  aonalhing 
depends  npon  the  thickneea  of  the  film  of  iodide  of  silver ;  peiliapa  it  m^  be  thai 
the'  particlea  of  iodide  being  leas  in  nnmber]  ar«  nam  eaaUy  attaoked;  bnl^  at  bH 
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araBtM,  it  •Mnu  nowHwy  to  M^ulsta  ths  acid,  both  in  tli»  bath  tud  die  dareii^iig 
fluid,   vitli  grettcr  cue  when   wsak  filmi    are    employed   tluu   aadei    oontmy 


"  It  is  impoitant  tlun,  tai  incleed  MMmtiil,  that  the  diluta  ritnte  bath  ahould  be 
pTMcrved  KceuiBteJj  neutral  j  tliis  ma;  eaaily  be  effected  b;  adding  a  littie  ctrbtmate 
of  aoda  and  ao  aetting  fiee  caibonate  of  ailver,  wbich  can  be  allowed  to  reniain  oon- 
tiitnallj  at  tlie  bottooi  of  the  botUe  in  which  ths  bath  ii  kept ;  if,  hoverer,  iodida  of 
■mnuMiiiim  ig  med  in  ths  ooUodion,  thia  plan  doei  not  anccoad,  beoanw  nitrate  of 
fimmmij^  vhich  Till  then  be  formed  in  ths  balb,  ha*  the  property  of  diaaalTing  eai- 
bonats  of  alttr  and  formiog  with  it  an  alkaline  wlutioii ;  in  that  case  it  a  better  to 
keep  a  pieoe  of  blue  litmua-paper  always  in  the  oolution  of  nittate,  and  when  ths 
ccilouT  ia  pecceiTed  to  be  chunged  by  tbe  amall  amount  of  acid  liberated  by  the  free 
iodine  in  the  collodion,  to  add  ammonia  giaduated  to  fortietha  of  a  minin  outil  the 
eril  ia  lemoTod. 

"  EsTing  now  finiabed  what  I  have  to  aay  on  the  mbjeot  of  the  nitrate  bath,  it 
on]j  ismaina  that  I  ihould  apeak  of  the  development  of  oollodion  potiliTsa,  in  taiai  to 
complcta  my  paper.  Tlie  depoaita  which  conatitute  the  light  portion  of  theae  piotnrea 
conaiat,  in  all  caaea,  eiceptJag  where  the  bichloride  of  meicury  ia  uaed,  of  mM.llin 
lilvei'  i  but  it  may  be  lueful  to  eUsa  them  under  two  beadi,  acooiding  aa  they  do  or  da 
not  poiseae  metaUic  Inatre. 

"  The  first  is  a  surface  bright  and  sparUing  lite  froited  ailTer,  vny  irtiite  wben 
produced  in  perfectioii,  bat  with  occaaionally  a  greyish  or  tinfoil  hue. 

"  The  second  is  dull  and  without  luitre,  of  a  whitish  tint  alightl;  inclining  to 
yellow  OF  grey ;  there  ia  no  appearance  of  a  melal  about  it,  the  colour  being  mote  like 
that  of  a  piece  of  chalk. 

"  Theae  two  varietiea  require  ezacOy  oppoaite  conditiona  of  dereloping  fluid  to 
prodnce  them.  From  what  I  can  gather  from  my  own  azperimenta,  and  from  the 
obsBTTatiim-of  othen,  it  would  leem  that  the  first  ia  obtained  by  meana  of  a  raduung 
agent,  checked,  as  it  were,  in  its  aotion  by  the  preaenoe  of  a  strong  acid,  ctmsequently 
the  developmant  proceed*  slowly  and  gradually,  and  the  paitjolaa  of  siItcc  aie  large 
1^  eryatallitie ;  on  the  other  huid,  the  second  rariety  leaulta  when  the  aotion  of  the 
derelopar  ia  sudden  and  violent,  no  impedim^it  being  oflbred  by  the  presmoe  of  add 
auqit  in  minute  qoantily.  The  particles  of  metallic  ailvn  ais  here  smaller  than 
l,efbn,  and  being  comparatiTely  amorphoiw,  they  teflect  light  in  a  different  maimer. 
The  diatioction  in  the  two  coaea,  if  theae  newa  are  eoneet,  lies  in  the  amount 
and  atiength  of  the  acici  used ;  ia  the  one  it  ia  almpl;  sufficient  to  whiten  the 
^eture  slightly  by  prerenting  the  precipitation  of  oxide ;  in  the  other,  being 
increaaod  in  quantity,  it  tends  to  retard  the  deTelopment  as  welL  In  oonducting 
thfan  aqwrimeDti  the  action  of  aeveral  different  developing  agents  waa  compared,  via., 
pyrogallio  add,  the  same  with  subsequent  whitening  by  bichloride  of  mercury,  footo- 
nitr^  of  iron,  and  piotoaulphate  of  iron. 

"  lat  I)fn)gaBie  Add. — Thia  gi*aa,  under  certain  cireumatancea,  a  beautifully  white 
deposit  of  ailTcr,  free  from  lustre;  it  should  be  uaed  in  the  proportion  of  three 
gtaina  to  ths  ounce,  with  a  small  quantity  of  nitric  aoid ;  if  too  much  of  this  lub- 
stanoe  be  added,  the  deposit  ia  more  metallic,  but  the  half-tones  are  not  properly 
brought  out,  so  that  pyrogallic  acid  is  not  adapted  to  produce  what  I  have  termed  the 
first  variety ;  ao  also  it  doea  not  anoceed  when  the  propwlion  of  ailnta  of  silver  in 
the  bath  ia  reduced  to  twenty  gruns  to  the  ounce ;  in  that  case  the  derelo^nant 
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baooBtm  imperfect  in  puts  of  tliB  plate,  and  large  patolm  of  ■  blue  or  greenidt  adkmr   > 

"ini.  Pyivgailitaiid Aettit-deidjuUh  ttiiiitiiml_Wiittmiv  by BieUoridt of  Mtrtmf.   i 
—I  wu  niuuoacMfal  in  my  attanipU  to  produce  good  picturM  by  thia  plan ;  the  oQlonr   - 
of  tlie  imagv  was  not  nifflciently  vMte,  but  had  inTsriably  a  bluiah  tiiit,  wMch  vai 
pwtiCDlariy  unpleasant ;  other  photogrsphera,  I  am  aware,  bave  produced  ezodlent 
mulls  with  bichloride  of  mercuty,  and  it  may  be  that  the  eztienie  tenuity  of  tbe  film   I 
I  employed  wai  one  cauie  of  the  bluenea  and  tnmiparency.    Auotber  objection  ap- 
peared to  be  that  the  details  of  the  picture  were  tlightty  injured  by  the  action  of  the 
bichloride,  and  the  vbole  image  reduced  to  a  certain  extent  in  intensity ;   thia  wai 
more  apparent  after  blackening  by  meima  of  ammonia,  and  then  again  whitening  a 

"  3rd.  JVotojiifrflto  of  iron,— This  eubstance  ia  peculiar  in  producing  an  image  of 
briUuint  metallic  lustre,  vithout  the  addition  of  any  free  acid,  hence  it  may  at  Bnt 
light  laem  to  be  an  exception  to  the  obaervatiuiu  that  hBTo  juat  been  made  on  tld* 
lubject ;  it  i*  remarkable,  heweTer,  that  protonitrato  of  iron  should  be  so  feeble  a 
redncing  agent  when  compared  with  the  correepoDdiDg  sulphate ;  probably  the  reanni 
may  be,  that  in  puslng  into  the  state  of  persalt,  a  portion  of  the  oxygen  required  ii 
furnished  by  the  decomposition  of  the  nitric  aoid  itaelf,  and  hence  less  would  be 
abstracted  from  other  sources.  In  experimenting  with  proto-nitfate  of  iron,  I  found  ■ 
difficulty  Bometinies  in  bringing  out  the  half-tones  of  the  picture  properly.  To  obriats 
this,  it  is  sdiissble  to  use  the  solution  of  the  sslt  in  as  ooncentrated  a  state  as  it  can 
be  procured,  and  to  increase  the  proportion  of  nitrate  of  silrer  in  the  bath,  if  reijtiired, 
from  thirty-ftTe  graiot  to  forty  grains  to  the  ounce. 

"  With  the  dilute  nitrate  bath  of  twenty  grains  to  the  ounce,  ptotonitiata  of  troa 
Adled  entirely  to  develop  the  imsge,  thus  affording  moat  conclueire  proof  of  the  dooa 
relation  which  the  strength  of  the  bath  bean  to  the  enei^  of  the  development. 

"  4th.  ProleivipAatf  of  Iron. — This  salt  appears  better  adapted  for  the  purpow 
than  either  of  the  others  when  the  twenty-grain  bath  ia  employed.  In  order  to  obtain 
the  tint  which  has  been  characteriied  as  a  dead  white  with  absence  of  metallic  lustre, 
it  must  be  used  of  such  a  atrangth  that  the  picture  comea  out  almost  inatantanoouslj 
in  all  ita  details ;  it  occurred  to  me  at  first  that  the  gradation  of  tone  would  be  injored 
aomewhat  by  this  violent  method  of  proceeding,  but  I  did  not  fiud  on  trial  that  such 
was  the  ci*e ;  neither  ia  there  sny  indication  of  fogging  or  orer-developmrat  if  Out 
solution  be  poured  off  from  the  plate  tolerably  quickJy. 

"  The  proportions  I  have  been  in  the  habit  of  using  are  these  :— Protosulphate  of 
iron  pure,  fifteen  to  eighteen  or  twenty  grsina ;  acetic  acid  glacial]  miTiiTio  riij. ;  dis- 
tilled water  one  ounce. 

"  In  the  place  of  the  acetic  acid,  strong  sulphuric  acid  minim  hal^  or  nitric  a«id 
minim  a  quarter,  with  Ufteeo  drops  of  slcohol  may  be  used ;  the  alcohol  certainly  has 
the  effect,  as  has  been  stated,  of  causiug  the  solution  to  flow  mors  evenly ;  but  it 
sppeared  to  me,  tbst  if  present  in  too  Isrge  quantity,  the  liability  to  *  specks '  "fl 
'  dirty  marks '  was  increased. 

"  If  ihe  solution  of  protoaulphate  ia  in  too  concentrated  a  state,  it  will  be  difficult 
to  ponr  it  on  tiie  plate  BufHciently  quickly  to  cover  the  whole  surface  before  the  actiim 
begins ;  in  anch  a  case,  after  fixing  with  the  cyanide,  curved  line*  will  be  seen,  such 
aa  wonld  bo  produced  by  a  ware  of  fluid  flowing  forwards  and  resting  for  an  instaiU  iX 
a  particular  spot 
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"  On  the  Dtherbandfif  the«oIutioT>i«  toodSute,  the  imtige  becomeg  tlightlf  gray  i 
end  metaUie  on  itjiag.  \ 

"  For  Sxing  the  picture  by  remoTol  of  the  unaltered  iodide  of  lilver,  cjuiide  of 
potiMiiuii  appears  preferable  to  the  bj^osulpbite  of  soda ;  it  may  be  used  of  luch  a 
■tiength  »  irill  clear  the  plate  gradnKlly  in  about  balf  a  minute  or  so,  and  i»  easily    ' 
washed  away  by  pouring  a  atreom  over  the  plate  for  s  short  time. 

"  For  '  backing  up '  I  employ  two  ToiuisbeB,  both  of  whidi  dry  speedily ;  the  | 
■olTcnt  is  different  in  the  two  cases,  and  that  of  the  blacli  japan  doee  not  appear  to  act  ' 
upon  the  transparent  lajcr  beneath.  A  complsist  is  sometiiaea  made  that  coUodion  | 
potitiTe*  do  not  show  to  adyantage  through  the  glass,  but  I  hare  not  myself  been  able  ; 
to  diitinguish  at  all  between  the  two  aides,  excepting  in  cases  where  the  picture  wu  ' 
slightly  over-eipoced.  I 

"  With  regard  to  the  time  required  for  taking  a  portrait  on  a  tolerably  bright  day,    I 
u  giving  some  indication  of  what  the  degree  of  sensitiTcncsa  of  the  plates  might  be,  I    | 
would  say  that  with  a  Boasts  portrait  lens  of  two  and  a  quarter  inches,  luiTtng  a    j 
diaphngm  of  an  inch  and  three  quarters  aperture,  an  exposure  in  the  camera  of  two  to 
three  seconds  is  the  arerage  ;  when  distant  objects  ore  taken  n-ith  the  full  npertuie  of 
the  lens,  it  is  hardly  possible  to  remove  and  rEpIace  the  cap  with  sufficient  quickness." 

lb.  Home's  PioeaH.— Hr.  Home  has  been  one  of  the  earliest  and  most  euc- 
ceasful  operators,  and  hss  published  on  account  of  the  particular  manipulations  required 
I  in  the  coUodion  process.  By  his  permission,  I  am  enabled  to  give  the  process  he  adopts 
in  hia  own  words.  Aa  regards  the  choice  and  preparation  of  the  plate  itsel  [,  tho 
I  (^erator  cannot  do  better  than  follow  the  direcUons  of  Hr.  Hardn-ich,  which  I  have 
already  recorded.  The  plate  selected,  having  a  clean  and 
perfectly  dry  aurbce,  and  taking  care  to  handle  it  aa 
Ultle  as  pooible,  the  neit  operation  is  that  of 

"  Caalmg  iht  FlaU. — Taking  it  from  the  clean  dry 
leather  in  which  it  has  been  wrapped,  there  ore 
several  ways  by  which  the  iodized  collodion  may  be 
applied,  some  preferring  a  piece  of  India-rubber 
fastened  to  the  back  aa  a  handle,  others  supporting  it 
on  the  ends  of  the  fingers  of  the  left  hand  (Fig.  64] ; 
while  others,  again,  content  Ihemtelvea  by  sacrificing  a 
small  portion  of  one  comer,  or  by  the  uae  of  an  instm- 
ment  called  the  pneunatio  plate-holder,  which  appears 
(0  answer  well.  But  whichever  plan  is  adopted,  the 
plate  mnxt  ha  held  bj  the  left  band  perfectly  hori- 
lonlal,  and  then  with  the  right  a  sufficient  quantity  of 

coOodiO'iodide  should  be  poured  into  the  centre,  so  as  to  difiuse  itself  equally  over  the 
•oiface.  This  should  be  done  coolly  and  steadily,  allowing  it  to  flow  to  each  comer  in 
snocesaion,  taking  care  that  the  edges  are  all  well  covered.  Then  gently  tilt  the  plate, 
that  the  superfluous  finid  may  return  to  the  bottle  from  the  opposite  oomer  tmai  which 
the  plate  is  held.  At  this  moment  the  plate  ihould  be  again  brought  into  a  vertical  poai- 
&iti,  when  the  diagonal  lines  caused  by  the  fluid  running  to  the  oomer  will  fall  one  into 
Iha  other,  and  give  a  clear  flat  sur&ce.  To  do  this  neatly  and  eflbctually,  some  little 
practice  i*  neoenary,  aa  in  most  thingi ;  but  the  operator  ^onld  by  no  nieoiu  harry  the 
operation,  bnt  do  it  systematically  and  quietly,  at  the  Mme  time  not  being  longer 
over  the  operation  than  is  actually  necessary,  for  collodion,  hein;  an  ethereal  com* 
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pound,  enporatei  Terj  npidlj.  Hmij  openton  waite  tltait  eollodion  by  ptrlbraiiig 
this  operation  in  great  haate ;'_  but  hute  it  not  neoeautry,  for  en  eren  "wting  oan 
Hldom  be  obtuned  if  the  floid  it  poomd  on  utd  off  too  npidlj ;  it  it  bettw  to  do  it 
steidily,  and  mbmit  to  a  uull  lou  from  enpormtion,  and  at  any  fututs  time,  if  the 
collodion  beoomas  too  thick,  to  thin  it  irith  the  addition  of  a  little  lieah  and  good 

"  Sxeituig  iht  Plata. — FreTioiu  to  thit  it  it  neoMMty  to  haTe  the  bath  nady,  vhidi 
ii  made  u  IbUovi : — 

Nibata  of  nlrer    .        .        .        .     tO  dmdiiBi. 

DistiUed  water      ....    aOonnoes. 

lodids  ttf  ailrer      ....      6  gtaiss. 

Biasolve  and  filter. 

"  Tho  object  of  patting  the  iodide  of  direr  ia  that  the  sitrate  tarf  be  ntuiated  trilh 
it,  or  the  platca  would  otherwise  be  robbed  of  a  certain  portion.  Nov  to  ntutate  Un 
nitrate  properl]',  it  ia  ncceaaar;  the  iodide  ibould  be  freshly  precipitated,  therefora  tli« 
It  plan  it  to  proceed  aa  Ibllowi : — 

"  DiiBolTO  tbe  ten  diacbmi  of  nitrate  of  ailver  in  two  ouncea  of  diatilted  water,  and 
add  to  this  fire  grtdni  of  iodide  of  potanium  prcTiouilj  diuolTed  in  about  two  drachm 
of  distilled  water.  Up^n  nuxing  thew,  the  iodide  ia  thrown  down,  and  rediaaolTed  bj 
tbe  ooncentrated  Bolution  of  silver,  when  the  remainder  of  the  water,  namely,  ei^ilM> 

ices,  may  be  added,  and  the  lolation  very  carefully  filtered. 

"  The  quHDtity  of  this  fluid  neceuary  to  be  loade  ntnit  depend  upon  the  form  ef 
trough  to  be  uied,  whether  hoiisoutal  or  TerUcal,  and  alio  npon  the  aize  of  ^U- 
The  Inagh  uaed  by  the  writer  iB  the  TCiticul,  though  many  atiU  prefer  the  fbmiVi 
and  attach,  as  before  deacribed,  a  piece  of  India-rubber  to  the  back  of  the  plate  is  t 
handle  whilst  applying  tbe  collodion,  and  to  keep  the  flngen  front  the  aoluUon  wbiU 
dipping  in  the  batb.  With  tho  vertical  trougha  a  glass  dipper  is  provided  upon  which 
the  plate  rests,  preventing  the  nceeeaity  of  any  handle  or  the  fingers  going  into  the  liquid 
Having  then  obtained  one  or  other  of  these  two,  and  filtered  the  liquid,  previously  (n* 
from  any  particles  of  dnst,  &c.,  the  plate  is  to  be  inuneiaed  in  it  steadily  and  without 
hesitation,  for  if  a  pause  should  be  made  at  any  part,  a  line  is  sore  to  be  fonned,  which 
will  print  in  a  subsequent  part  of  the  prooosa. 

"  The  plate,  being  immersed,  mnst  be  kept  there  a  niffieiaat  lime  tor  the  liqoid  to 
act  freely  upnn  the  surface,  particularly  if  a  negative  picture  is  to  be  obtained.  A*  i 
general  rule  it  will  tsko  from  two  to  four  minutes,  varying  with  tetnpBratore  and  nttks 
of  the  collodioiL  In  vety  cold  weather,  or  iadeed  anything  below  S0°  Fah.,  the  bsih 
should  be  placed  in  a  warm  situation,  or  a  proper  decomposition  ia  not  obtained  mder 
a  Teiy  long  time.  Above  60°  the  plate  will  be  almost  certain  to  have  obtained  its 
maximum  of  sensibility  by  two  minutes'  immeraion,  but  as  the  plate  cannot  injur*  l>f 
remaining  a  longer  time  in  the  bath,  it  is  better  in  all  cases,  irtiea  a  negative  pictnrs  it 
required,  to  give  time  fiir  the  whc^  of  the  iodide  in  the  collodion  to  be  thorou^y 
acted  on  by  the  nitrate  of  the  bath. 

"  To  facilitate  the  ictiiw,  let  the  temperature  be  what  it  may,  the  plate  must  be 
lifted  out  of  the  liquid  two  or  three  times,  which  also  assists  in  getting  rid  of  tbe  etbar 
from  its  surface.  If  this  is  not  thoroughly  done,  a  uniform  coating  cannot  be  oblainedi 
but  on  DO  aocount  should  it  be  removed  until  the  plate  has  been  immcned  about  half  a 
'  luts,  or  marks  arc  apt  to  be  prodooed. 
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"  Hninf  obbuned  the  dannid  oaatiog,  ths  plats  ii  tlien  extremely  teiuitiTB  to 
vhha  light,  ind  eTsry  piecantion  ahcnild  be  taken  to  exelude  ofdinvy  dejlight.  Ths 
bat  TBj  to  do  thi«  if  to  hng  otst  the  iriiidoir  tiro  or  tlu«e  tbiokiienes  of  j^ow 
Btlico,  by  vbieh  meuia  the  light  which  pusei  Quongh  will  be  amply  sufficient  for 
Buupnlation,  and  at  the  Nme  time  produce  no  injury  to  the  aeniitire  plate.  If  thi* 
nntMt  b*  done,  the  room  muet  be  closed  sgoinit  any  portion  of  daylight,  and  a  omdle 
alone  employed,  placed  however,  at  a  distance  from  the  operator,  to  give  the  nqnUite 
U^t. 

"  ^e  plate  thna  lendared  seniitiTe  nnut  then  he  lifted  from  the  lolntion  and  held 
am  the  troagh,  that  »b  much  liquid  a«  poMihle  may  drain  off  prerioiu  to  being  plaoed 
in  the  fnune  of  the  camera,  otherviee  the  action  will  not  be  equal  over  the  whole 
mrfice.  It  muet  not  bo  allowed  to  dry,  however ;  but,  in  order  to  obtain  its  full 
HHimiiin  of  senaibility,  it  should  he  damp  without  supeifluons  moisture.  It  is  thus 
impentiTe  that  the  eipoauM  tikea  place  within  a  fow  micatet  after  removing  the  ^te 
bom  the  bath.  This  rendoTB  otdlodton  of  very  liitle  value  for  taUng  views,  as  in  such 
BtastioDS  we  cannot  oommaod  the  u9e  of  ■  dark-room. 

"  The  qneetion  is  often  asked — How  soon  after  the  coating  the  plats  with  collodio- 
ledide,  shonM  it  be  immcned  in  the  nitrate  bath  i  We  have  said  the  time  of  immcr- 
iJon  is  dependent  upon  tempraalure  and  make  of  cidladion,  to  likewise  roust  we  he 
Kflvemcd  aa  to  time  before  immersion.  To  mske  otdlodio-iodide  or  xylo-iodide — for, 
chnnicslly  speaking,  there  is  no  difiereoce  in  the  two — it  is  necessary  that  tbe  ether 
■hould  contain  a  certain  quantity  of  alcohol,  or  the  different  articles  are  not  soluble ; 
therefore,  if  we  take  a  fresh  bottle  and  cost  the  plate  from  this  while  it  contains  its  full 
dose  of  ether,  and  with  the  thermometer  ranging  between  60°  and  70°,  (he  cToporatton 
nf  this  srticle  irill  be  very  rapid,  and  con8<!queDdy  a  tough  film  soon  foimed ;  but  if, 
on  the  other  hand,  we  are  using  an  article  which  has  been  in  use  some  time,  and  meny 
pistes,  perhaps,  coated,  tho  proportion  of  slcohol  will  be  touch  greater,  snd  not  being 
oCso  Tolatile  a  nature,  will  necessarily  take  a  longer  time  to  acquire  the  necessary 
innans  forimmetsion.  Hanoe  it  is  evident  we  must  be  guided  by  oircuffistancea.  If, 
briiutsnM,sfler  coating  a  plate,  we  find  on  tmmenion  it  does  not  eobur  freely,  tb 
hsTethen  reasML  to  suppose  the  plate  has  not  been  immersed  sufflaiently  quick  ;  but 
i^oitbs  other  haod,  «e  find  the  film  very  tender,  and  it  cracks  upcai  drying,  then  we 
bsTB  icsson  to  know  that  plates  prepared  from  that  bottle  mustnot  be  immeraedqcito 
10  non.  The  larger  the  proportion  of  akohol  the  more  tender  the  film,  but  the  more 
"ositive  will  be  the  plate,  and  the  quicker  and  more  even  will  be  the  action  of  the 
bsO. 

"The  neit  question  also  often  asked  ia^Eow  long  must  be  the  expoaura  ia  tho 
'K>ers>  s  quertion  more  difficult  to  answer  thin  the  last,  and  which  pnujtice  slona  can 
temBine,  combined  with  eloee  observation  of  tiiose  parti  which  should  be  the  shadows 
tfspietnre.  If,  for  instance,  in  developing,  we  find  those  paita  lees  exposed  to  thslig^t 
thin  oUuTB  develop  immediately  the  solution  is  applied,  then  we  have  every  reason  to 
•oppoae  the  ezposnre  has  been  too  long  ;  but  if,  on  the  contrary,  they  develop  reiy 
■Isvly,  we  hsve  proof  that  the  time  allowed  has  not  been  sufBoient  to  produce  the 
"•Mssoij  amount  of  aotion.  In  a  good  picture  we  should  see  flrat  the  whites  of  the 
^IM  appear,  then  tho  forehead,  after  which  we  shall  find,  if  the  light  haa  beeoi  pretty 
(fuDy  diftaed,  the  whole  of  the  faoe  and  then  the  dress. 

"Hush  will,  ^ooune,  depend  upon  the  ainaigement  ^  light,  for  if  ths  sitter  is 
xt  pheed  in  a  good  aspeet,  by  whi^  is  meant  a  good  diffused  light,  the  proninent 
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parts  onBjirill  noma  out;  In  other  wordi,  to  produce  th«  ueoaaMiy  Mnount  of  mction  to 
I  obtain  ths  othen,  the  high  lif hti  ire  K  orerdone  tlitt  the  pictura  prints  raw  and  oold. 
I  "  Can  I  prodooe  portnite  at  my  drawing-room  window  j  Thu  u  another  eommiai 
j  qneitian,  and  the  leply  muit  naceuaril;  be.  Yea,  if  yon  have  aufficient  light,  and  ean  m 
I  pUoe  your  camera  tJiat  tlie  iittar  may  be  pret^  eqatlly  illuminAtad,  and  not  one  half 
reMiTing  nearly  all  tlio  light  ;  if  it  doea,  one  uda  may  be  amply  deraloped  and  tbe 
aih«r  ecarcelj  TitiblG. 
I  "  In  caaea  of  this  deaciiption  the  neceuary  effect  may  often  be  prodBoed  by  placing 
j  a  white  ecreen  lo  as  to  reflect  a  portion  of  light  upon  the  darkened  aide ;  but,  upon  the 
I    whol^  a  ligbt  of  thia  chanater  a  better  adapted  for  produoing  p^tiTe  than  negatJTe 

pietnna  upon  glaai. 
I  "TAt  Dtvdopmait  ef  Of  Image. — To  effect  thia  it  moat  betaken  againiuto  the  room 
'  where  prepareJ,  and  with  can  removed  from  the  tlide  to  the  levelling  atand.  It  will 
be  well  also  to  caution  the  operator  reapecting  the  removal  of  plate.  Glaaa,  aa  belbra 
<  obaarved,  is  a  bad  conductor  of  heat ;  therefore  it,  in  taking  it  out,  wa  allow  it  to  teat 
too  Iraig  on  the  flngeii  at  any  ooe  spot,  that  pnrtioa  will  be  warmed  through  to  the  fhoe, 
.  and  aa  thia  ia  not  done  until  the  developing  nlution  U  mAj  to  go  over,  the  action  wiD 
;  be  aiore  energctio  at  thoae  parts  than  at  otheia,  and  conaequently  deatroy  the  evm- 
I  neaa  of  the  picture.  We  ahould,  therefore,  handle  the  plate  with  cafe,  more  a  if  it 
I  already  poaaaaaed  too  much  heot  to  be  comfbrtable  to  the  Angara,  and  we  must  thctefijM 
I    get  it  on  the  lorelling  itand  aa  aoon  ai  posaibLe. 

j         "  Having  then  got  it  there,  wo  must  next  eover  the  face  with  the  devdoping  tola- 
.    tion.    Xhi*  should  be  made  aa  fellowa : — 
I  Fyrogallie  arid    ....      10  gnuiw. 

DiatiUed  water    ....        fi  onncea. 
I  Olaeialacetio  acid         ...        1  drachm. 

I  Spirit*  of  wine    .  .       j  a  diaohm.  : 

I  Hiz  and  thorongUr  filter.  I 

"  If  ow,  in  developing  a  plate,  die  quantily  of  liquid  taken  nuat  be  in  propotioa  to 
I  it*  aise.  A  plate  meaiuiing  &ve  inchea  by  four  will  roqaire  half  an  ounce,  leaa  may  be 
I  uaed,  but  it  is  at  the  riak  of  atajna ;  therefore  we  would  i^oommcnd,  thai  half  an 
]  oonoe  of  the  above  be  msaaured  out  into  a  perfectly  clean  measure,  and  to  thia  fixnn 
'    eight  to  twelve  drops  of  a  flrty-grain  solution  of  nitrate  of  nlver  added. 

"  Pour  this  over  the  surface,  taking  care  not  to  hold  the  meaaure  too  higb,  nod  not 
I    topourallat  one  spot,  but  having  taken  the  meaaure  prop«riy  in  the  fingera,  b^inatone 
'    end,  and  carry  the  band  forward ;  immediately  blowing  gently  upon  the  face  of  the  plate, 
[    which  has  the  effect,  not  only  of  diffusing  it  over  the  lutfsoe,  but  causing  the  eolntioD 
to  oombine  more  equally  with  the  damp  tnrface  of  the  plate  j  it  also  has  the  effect  of 
I    keeping  any  deposit  that  may  form  in  motion,  which  if  allowed  to  settle,  canaea  the 
picture  to  come  out  mottled.    A  piece  of  white  paper  may  now  be  held  under  the  plate, 
to  obierre  the  development  of  the  picture  ;  if  the  light  of  the  room  ia  adapted  for  view- 
ing it  in  this  manner,  well ;  if  not,  a  light  must  be  held  below ;  but,  in  either  caae,   ' 
Bnangementa  should  be  made  to  view  the  plate  easily  whilst  under  thia  operation,  s 
lueceeaTiil  reault  depending  so  much  upon  obtaining  suffloient  derelopmmit  wilhoot 
carrying  it  too  fat. 

"  In  some  inatancea  it  ii  better  not  to  mix  the  nitrate  of  silver  aolution  wtdi  the 
pjrogalllc  tmtil  after  the  lattar  has  been  poured  over  th«  plate,  but  in  no  eaae  mnit  it 
be  mixed  on  the  plate,  the  solution  must  be  poured  off  into  the  meaaun  and  the  nUimIe 
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■ddad.  Id  thii  my  ve  «aii  judge  better  of  tlie  inieniitj  of  tbe  picture,  for  vben  the 
■olation  ia  o£^  ths  plate  o«b  be  hold  up  to  the  ligbt  Mid  tbe  imige  viejrod  tbroogli. 
Cire  Bhould  be  taken  that  tb  nitrate  of  ailvei  solution  ii  ftee  from  deponL 

"  Tba  author  bu  aln  found  ■  weak  developing  solution,  ai  given  above,  far  u 
.  EOCceMfal  in  obtainiiig  gndatian  of  tone  than  when  atrongsr,  for,  in  tbe  latter  oaae,  llie 
action  will  be  very  auergetio  on  thaae  parts  Teflecting  tbe  moat  light,  and,  coniaquently, 
.  beeome  overdone  beftim  other  porttont,  «uch  aa  drt«a,  kc,  have  beoome  auffldently 
vimble.  The  ailditton  of  an  extra  portion  of  nitrate  of  Eilver  will  be  found  to  improve 
the  tone,  but  this  may  be  effected  alao  without  adding  it  to  tba  pyrogallic  aolntion  ; 
BOd,  in  many  inatancei,  it  will  be  found  a  better  plan  to  re-dip  (he  plate  in  the  bath, 
after  ezpomre  in  the  camera,  pardcularly  if  any  considerable  timehai  elapaed  betveen 
the  excitement  of  the  plate  and  development  of  the  picture,  for  tho  plate  having  dried 
oneqwdly  doee  not  allow  the  same  uniform  development  aa  when  well  moistened  o 
the  anrface. 

"  As  eoon  aa  the  necesiary  development  has  been  obtained,  the  liquid  must  be 
I  ponred  o^  and  the  aurfaoe  washed  with  a  little  water,  vbich  is  easily  done  by  holding 
',  the  plate  over  a  disk  and  pouring  water  Qpaa  it,  taUng  oarc,  both  in  this  ukd  a  sub- 
'  teqnent  part  of  tbe  process,  to  hold  the  plate  bodiontally,  and  not  vertically,  w  ai 
.   pnvent  the  coating  being  toni  by  the  force  and  weight  of  the  water. 

"Hxinp  th*  Imeyt. — Which  is  simply  tbe  removal  of  iodide  from  tbe  sor&eo  of 

I   a  plate,  is  effected  by  pouring  ovar  it,  after  Iho  water,  a  salution  of  hyposulphite 

of  aoda,  made  of  the  strength  of  eight  ounces  to  a  pint  of  water.    At  this  point  day- 

I   light  may  be  admitted  into  the  room ;  and,  indeed,  we  caiit;ot  judge  well  of  its  removal 

'    without  it.    TTe  then  s»  the  iodide  gradually  dissolve  away,  and  the  different  parts 

f   lafl  more  or  Icaa  trantpareot,  according  to  the  action  of  light  upon  them. 

'!         "  It  then  only  remains  to  thoroughly  wash  away  every  trace  of  hypomlphite,  for, 

;   ahonld  any  of  this  salt  be  left,  it  gradually  destroya  tho  picture.     Tbe  plate  should, 

therefore,  either  be  immeiaed  with  great  care  in  a  vessel  of  clean  water,  or,  what  in 

better,  water  poured  gently  and  carefully  over  the  aurfacc.    After  this  it  must  be  put 

in  a  proper  place  to  dry,  or  held  before  a  fire, 

"  It  may  be  as  well  to  state,  any  clean  Altered  water  will  answer  for  washing,  dis- 
tilled being  only  required  for  the  solutions  of  nitrate  of  silver,  Ac. 

"  Having,  by  the  foregoing  means,  obtained  and  fixed  a  negative  photogi«phic 

'   image  on  glass,  and  which  i*  capable  of  producing  positives  upon  paper  by  the  ordinary 

photogenic  printing ;  it  is  aa  well,  previous  to  obtoining  these,  to  render  the  tender  fll 

of  collodion  leu  liable  to  injury.     This  is  best  accomplished  by — 

"  Vamithlng  Iht  Plate. — There  are  two  kinds  of  vamiehes  which  may  be  used  for 
this  purpoae— the  spirit  and  tnipontine ;  of  the  lattfT  kind  the  gnm-dammer  ansvers 
beat,  and  indeed  tbe  only  objection  to  its  use  is,  that  it  requires  forty-eight  houn  to 
dry— where**  with  the  foimcr,  which  conaials  of  spirit  and  a  great  variety  of  gnms, 
the  plate  may  be  printed  from  within  a  few  minutes.  Some  amount  of  cans  is  neoessarv 
in  the  lue  of  the  latter,  for  if  it  is  poured  on  the  plate  cold,  the  gums  chill,  and  the 
[HCture  is  rendered  opsqua ;  therefore  tbe  best  plan  of  proceeding  ii  as  follows : — 

"  Hold  the  back  of  the  plate  to  a  fire  until  warm  through,  caro  being  taken  not  to 
make  it  too  hot,  or  the  varnish  will  not  run  properly  ;  then  pour  the  Tamish  on  in  the 
same  manner  as  (he  collodioo,  returning  the  ■uperfluous  liquid  to  the  bottle.  Hold  the 
piste  again  to  tbe  firo  to  drain  off  the  spirit,  when  a  beautiful  sniface  will  be  obtained, 
making  it  dificult,  at  first  sight,  to  judge  which  tide  has  been  Tamiihed. 
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"  The  dknuDcr  Tusiih  tamj  be  ipplied  cold,  emn  boBg  taken  to  mtka  it.vecj  tin, 
eitliBT  vith  tnipeBtiiie  of  cMiphine,  otherwiie  it  vill  be  dkyi  bofon  it  ii  fnfietMdlj 
dry  to  print  fnns. 

"Tbere  it  olu  aaather  kind  of  runuh  which  hu  besm  ncaaaamitA  bj  Dr. 
Siunand,  yix.,  gum-unber  dinolTed  in  chlon>£>Tm.  Thi*  it  vaed  hj  ua&y  piwto- 
gr^hen,  u  it  can  be  put  on  oold,  uid  yet  it  diiea  diiectlj  npoo  enpontKB  c^  tLe 
cbloiofbrm,  othenriaa  it  poaMsn  no  adTonlage  orer  the  ipint,  and  ii  necMMrily  uidi 
tnon  expensive. 

JknfHw  i^sftiru  upon  Slau, — Hitherto  va  bar*  deaeribed  the  ntttbod  t^  pMdaeii^ 
negatire  pictures  only,  bat  by  ali^tly  Tarying  the  proem  in  deTal<^>in(>  the  caUodioo 
picbms,  mo«t  beautiftil  poeitivea,  equal  to  Hifnantotypsa,  may  be  obtaiiwd,  aad 
vtthmit  their  mstallio  reflection.  These  pictnrea  are  Btriotly,  pooitiTe,  Sir,  -wbcc  held 
to  the  light,  they  acarcriy  ehov  n  a  negatiTe.  To  produoe  them,  a  mueh  ahecter  tine 
ia  neceesKry  for  &  sitting  than  for  the  production  ct  v.  printing  negatire.  Thaj  also 
require  a  modi£eition  in  the  development,  that  aa  bright  a  mrface  may  ba  obtunad  aa 

"  It  waa  shown  by  the  author,  in  the  early  dayi  at  collodion,  that  this  result  night 
be  obtained,  t«  a  oertiun  extent,  by  mixing  with  the  pyrogallic  solution  a  rery  onall 
quantity  of  nitric  add ;  bat  it  b»  Boce  been  pMred  by  Hr,  Fry  and  othera,  that  a 
bt.'tter  reault  nay  be  obtained  by  the  use  of  proto-aulpbate  and  proto-nitrata  of  iim. 

"  The  fonner  aalt  is  readily  obtained,  and  in  a  Tary  pure  (bno.  It  dwold  be  nacd 
aa  follows : — Froto-sulphate  of  iron,  tea  gnun*;  distilled  water,  one  onnoe ;  nitiic 
acid,  two  dnpa.  To  derelop  the  imaga,  pour  the  abore  trrarthe  plate,  takjng  «ani  not 
to  cany  the  derelopnent  too  far. 

"  Tbe  proto-nitTate  may  be  obtained  dther  by  double  deccanpoaition,  aa  reooM- 
mended  by  Dr.  Diamond,  or  by  diasolring  stOphnrel  of  ircm  in  dilnta  nilno  Mid,  ai 
reoommandBd  Mr.  Ellis.    The  latter,  being  the  moat  aconomical,  we  will  deaaiibe  BnL 

"To  one  ounce  of  njtrio  add,  and  leren  of  water,  add  aamall  quantity  of  enlphaiet 
of  iron  broken  into  fragmenta.  Stand  the  Teasel  aside,  that  the  aulidiuretted  hydrt^en 
may  escape,  and  tlie  acid  become  saturated  with  iron.  Pour  off  the  liquid,  and  filter- 
Boil  it  agun  in  a  Florence  flask  to  get  rid  of  the  mlphui:,  and  again  filter,  whem  a  dark 
gmen  liquid  will  be  obtained,  which  is  the  proto-nitrmte  of  iron.  This  should  be  kept 
in  well-stoppered  bottles,  and  trom  air  as  much  ai  poasible,  to  prerent  ita  cbasging 
into  a  per-nitnte,  in  which  stage  it  ia  quite  oselesa  aa  a  ptaotDgntphio  agent. 

"  To  derelop  the  pioture,  mix  one  part  of  the  abore  proto-nitrete  with  Ume  of 
water,  and  apply  it  to  tjie  plate  in  the  ordinary  way,  wbta  a  most  beautifnl  clear  image 
will  be  obtBined. 

"Dr.  Diamond'i  method  we  tako  from  the  Art  Journal.  600  grains  of  prato- 
sutphate  of  iron  are  dissolved  in  one  ounce  of  water,  and  the  aaae  quantity  of  nibate 
of  baryta  in  aii  ounces  of  water ;  these  being  mixed  together,  proto-nitiBte  of  iron  and 
sulphate  cf  baryta  aie  formed  by  double  deoomposition  ;  the  proto-nitiata  of  iron  being 
is  solution,  and  the  sulphate  of  baryta  precipitated,  the  Utter  being  eaiilj  removed  by 
filtering  the  lolution. 

"  The  negative  image  being  developed,  a  nixtiure  of  pyrt^lic  and  hyponilphate  of 
soda,  which  has  undergone  partial  decomposition,  is  poured  over  the  plate,  which  i*  gently 
warmed.  Upon  this  the  daikened  parts  are  rendered  brilliantly  while  by  the  forma- 
ticn  of  Detsllie  silver.  This  picture  being  backed  up  with  black  velvet,  aaaumea  the 
air  of  a  fine  Daguerreotype,  without  any  of  the  diaadvantagea  arising  from  the  reflection 
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olB^  from  the  poliihed  aim  aurikoe.  We  i»yt  iho  ■eaa  a  nauUr  effiwt  produced 
tf  Ur.  Trj  uid  Mr.  BoKer,  by  tba  us  of  1^  proto-tnlplMte  of  iron  BolnlioD  and 
pjiDgillie  add.  Tha  imagt  ii  fint  dereloped  by  tha  inm  aotntum,  -wbiuh  ia  then 
jDtrtd  0^  and  snotlHr  aolntioiL  of  pTrogallic  ii  poured  on,  until  the  effect  ia  predated. 
llepetnna  tra  fixed  with  the  IiTponilplute  in  the  uaual  method." 

Th«  AMkat'B  FrooAik. — I  have  now  to  offer  some  remarks  oa  the  oollo- 
dini  pmceaa  m  practised  by  myaelf,  and  I  commence  by  Teitendng  my  caution  in 
bruD  of  flam  and  cleanlineu,  whtob  ia  the  motto  it  ia  imposaible  to  impreu  too 
itnm^y  on  tba  mind  of  the  reader.  Before  commencing  operations,  have  overything 
u  neiriy  aa  poaaible,  in  tlie  foUowijDB  stale : — The  gUi«  house  muat  be  icrapulously 
ilcan,  «ad  free  from  daps  and  dust ;  care  miut  be  taken  that  no  ray  of  white  light 
gnaa  tdmittanee  through  any  chink  or  hole — the  door  wiU  be  the  part  moat  mbjeot  to 
tUi ;  the  light  naed  should  be  obtained  tbroitgh  a  piece  of  orange  or  led  glass — a  foot 
Bjaan  wiU  be  qnite  large  enough — and  it  should  not  tvse  the  sun.  It  may  be  neeee- 
arj  in  veij  bright  weather  to  have  ■  cnrUin  of  yellow  calico  on  a  roller,  so  that  it 
Day  be  used  or  not,  as  may  be  requited.  There  should  be  a  deep  troy  to  receive  the 
vadnagi,  and  this  should  have  a  waste-pipe,  if  possible,  to  prevent  the  accumnlaUoQ 
oldcfa;  tha  tiwy  and  water-tap  should  be  as  neariy  as  possible  under  the  light,  and 
if  the  ntat  haa  to  foil  &oa  tmy  height,  so  aa  to  fall  witb  foree,  it  will  be  necessary  to 
tieafisea  of  old  linen  on  the  opening  of  the  tap — by  this  means  you  will  obtain  a 
plantifid  lupply  of  water,  which  will  fall  bo  gently  aa  scarcely  to  be  fult  by  the  finger', 
by  this  ;racmution  you  will  not  run  any  danger  of  vaihing  off  the  collodion  film.    It 

'  will  sbo  be  a  great  advantage  to  have  the  tap  fastened  to  the  supply-pipe  by  a  couple 
at  iset  of  Tukimized  India-rubber,  or  flexible  gutta-percha  tubing,  so  that  the  plate 
cqeeLally  a  lar^  one)  may  be  npporteil  on  the  tops  of  the  thumb  and  Sngera  of  one 
haad,  while  the  other  can  swill  the  water  over  lbs  surface  with  ease  in  every  direc- 
tion. 

Eire  your  exciting  bath  to  [daced  that  tbe  yellow  lig^t  nav  rnki  the  surface  of 
th*  plate  wheal  you  lift  it  otit  to  examine  the  atate  ot  tbe  lodiied  and  excited  collodion 
91a,  bnt  tbia  albKnild  nemr  be  done  until  tha  plate  ba  been  at  leurt  a  minute  in  tbe 
bath.  Toa  nraat  alao  take  can  that  tbe  bath  ia  aufflciently  fax  away  from  the  washiog 
Iqi  ta  prarent  the  rick  of  tplaahinga  from  tbe  latter  when  washing  tbe  plate.  The 
denlopiBg  gUas  should  have  a  small  stand  fbr  itsd^  covered  with  a  ebeet  ot  blotting- 
pqier  Mdad  half  a  doean  times,  to  be  renewed  when  it  becomes  wet  througb.  Ibe 
edlsdian  bottle  abould  atxod  on  RDofier  shelf,  and  tbe  Tetad  holding  the  solaHoB  of 
hypMoI^te  of  aoda  or  cyanide  of  potassium  abould  occupy  another  sbdf— tbis  must 
neinit  be  uaed  for  any  other  pnrpose,  neither  should  the  hypo-Teasel  ever  be  placed  any 
wbBe  else— this  latter  sbelf  abould  be  mnoh  lower  than  the  others.    Yon  should  bare 

'  a  towd  for  tbe  bauds,  another  for  wiping  out  the  slide  after  each  plate— bnt  "papier 
Jimfk"  ia  better — and  a  cloth  for  wiping  up  all  slops.  He  developing-room  I  consider 
moat  conveniant  would  rescmUe  the  following  akctch  (Fig.  66),  supposed  to  be  made 
vben  looking  down  f^om  tbe  roof — tbe  sbelving  being  about  the  height  of  a  common 
table  or  a  little  higher : — 

A,  Ibc  window  of  oiange  glacH ;  B,  tbe  abdf  for  tiie  derdoping-bottle  and  vessel ) 
C,  tbe  water-tap ;  D,  tbo  waste-pipe ;  E,  tbe  waabing-tiay ;  F,  ttie  main  shelf  or 
bench-,  G,  the  exciting  bath ;  H,  tbe  ahelf  for  collodion  bottles;  I,  ehclf  on  which 
nay  ttosd  the  dark  slido  when  not  in  uae ;  J,  the  sbslf  for  tbe  hyposulphite  vessel ;  K, 
the  body  of  tbe  room ;  L,  a  curtain  nmning  on  a  rod  with  rings,  to  be  ilraiin  across 
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K  tnd  0,  hook!  for  toweli.    The  abore  vill  1m 
ram ;  ind  it  naj  be  M  veil  to  lay  lieie,  ia  raf«T- 
to  iuch  places  in  general,  nerer  tHow  botUea,  oi  any  other  artidra  ml  m  tut, 

ithe 
Bhelras  or  in 
dulc-Tootn ;  haTe 
eTerylhiiig  inita 
proper  place,  end 
hkve  ererything 
put  avay,  and 
tlu  duk-room 
cleared  and  Mcq»l 
out  after  tfao 
iroik  is  done  for 
the  day,  so  that 
it  may  be  cleen 

for  tha  next  day's 


[nmcwliat  tton   that   recommended  by  Hr.  EsKlwiob : — I  mix 

powder  or  vhiling,  with  one  put  liquor  ammonia,  two  parte  alcohol,  and  three  paiti 

water ;  dip  a  piece  of  clean  cotton  wool  into  this  mixture,  and  pnx«ed  to  corer  the 

niriacc  of  a  glaaa  plate  already  washed  and  dried.  Do  this  in  cirelee,  and  with  some  degree 

of  force  at  first,  leaning  less  weight  aa  you  are  ahout  to  finiah ;  tnat  half-a-doitn 

i   or  more  glauei  in  the  seme  way.   Put  them  to  dry  with  their  faoei  (the  auiface  covered 

I   with  the  Tripoli,  &c.)  next  tho  wall,  and  when  dry  take  a  second  piece  of  cotton-wool, 

snd  by  briskly  drawing  it  over  .the  suriace  lemoTC  the  dry  dust  left  on  the  latter  by 

the  eraporatioii  of  the  Tripoli  mixture,  end  from  off  the  edges  also ;  then  take  snother 

clean  and  ifry  piece,  and  finish  off  with  the  greatest  care.    jLs  eaoh  is  finiihed,  place 

it  in  a  box  with  grooves,  and  tolce  care  that  the  faces  are  all  in  the  same  di[«ction. 

should  recommend  the  dean  side  towards  the  back  of  the  box  or  from  yoo,  because,  ii 

you  should  not  have  an  empty  box,  yon  would  place  them  resting  on  the  collodion 

shelf  with  the  cUan  lide  runt  tit  wall ;  then  filter  your  bath  of  nitrtt«  of  silTer,  the 

developing  loIutioD,  and  the  collodion  (the  Utter  must  be  filtered  tbrongh  a  papier 

Joseph).    It  Vfill  answer  as  well,  in  most  cniea,  if  the  collodion  is  gently  decanted  from 

!    the  bottle,  holding  it  into  another  (prBviously  washed  out  with  a  small  qiiantity  of 

I    ether),  keepiug  baok  the  bottom  portion,  which  will  contain  any  portions  of  undis- 

I   solved  cotton,  &c.,  that  may  be  present.    The  collodion  should  haTO  been  mixed  some 

hours  before  use  ;  if  even  &  day  it  would  be  all  the  better. 

Coaling  thi  C/ou.— Supposing  now  that  you  are  aboat  to  operato,  yon  will  proeeed 
as  foliuWB : — Go  into  tho  dark-room,  and  wash  out  the  glass  you  intend  to  use  for 
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devdoioog.  A  gitw  c«Ued  *  prtdpitatisg  gUn,  such  m  u  hare  flgnred  (Fig.  65],  ii 
dubeit  for  tliis  purpoae.  Put  ths  reqnirite  tmoant  of  derelopuig  •dIubod  in  it; 
thin  Uka  tliB*botUa  holding  the  collodion  that  you  intend  to  lue,  uid,  tiking  out  tlie 
(topper,  inMrt  verj  carefullj  ths  point  of  one  of  your  fingara  to 
u  to  remore  mj  portion  of  dry  ooUodion  th«t  may  remaia  there. 
Tak«  care  that  there  ii  not  any  mora  remaining  alxnit  the  neck 
or  body  of  the  bottle,  or  anything  elm  that  night  fall  on  the  gla« 
plite.  Taking  a  glasa  plate  on  a  holder,  or,  what  ia  far  better,  the 
tipi  of  the  flngeri  of  ths  left  hand,  pour  gently,  and  without  »»j 
tuft  or  fiuny,  a  tofficiEnt  quantity  of  collodion  on  ili  clean  but- 
liw.  There  are  many  methoda  of  doing  this,  bat  the  moat 
fill  that  I  know  of  ia  to  pour  the  collodion  on  the  plate  thua  (pre- 
nUingthat  jou  are  holding  the  glaaa  on  the  fingeia  of  the  right-hand 
1$  in  Fig.  SI): — Commence  at  A.  (Fig.  07),  and  ai  yon  pour  on  the  Y\g.  H. 
collodion,  bUov  it,  by  inclining  ths  glass,  to  take  the  couiae  pointed 
out  by  the  line  proceeding  from  A  to  £.  In  doing  thia,  do  it  alowly  and  evenly,  and 
ncdlect  that  it  'a  not  nnieaaary  to  allow,  or,  more  properly  apeaking,  to  wait,  for  the 
GollodioD  to  run  right  up  to  the  comer,  for  when  it 
arrivea  near  B,  that  aomer  of  eonrae  wiU  be  the 
lowest;  but  in  altering  the  inclination  ao  aa  to 
came  it  to  flow  towards  C,  we  do  not  raiao  B  but 
depress  C  until  B  and  C  are  about  equal ;  that  being 
the  case,  the  tiA  of  the  plate  between  B  and  C 
becomes  the  lowest,  and  by  the  time  the  ooUodion 
arrires  near  the  oomer  C,  it  will  hare  flowed  fully 
up  to  B ;  the  aame  action  takea  plaoe  between  C 
I  udD,  and  so  on.  The  adTantage  gained  ia,  that  the  collodioa  nerer  flows  iatt  again 
I  antt.ytxtalrtaiymaUi. 

I        TiU  Ifitraie  Bath.^-Bj  a  little  praotice  the  reader  will  be  able  to  coot  any 

Hied  plate.     Rotum  the  aurplua  collodioa  intu  the  bottle  from  E,  rapidly  sliding 

(be  fingera  up  to  C,  E  resting  on  the  month  of  the  bottle,  and  thus  preventing 

my  nnequal  evaporation  from  the  paiti  |wbich  would  be  clherwiae  over  the  points 

'  of  the  Gngera ;  and  when  the  collodion  has   nearly  all  run   off,  move  the   plsto 

1  Uckwards  and  forwards  a  few  times,  ao  aa  to  prevent  the  formation  of  any  lines  in 

the  film  of  ooUodion ;  in  other  words, 

change  the  poeition  of  the  plate  fiom 

Pig.  68  to  Fig.  69,   When  the  collodion 

cetues  to  drop,  and  the  Aim  becomes 

pretty  weU  aet,  place  the  plate  on  the 

dipper,  and  (having  previoualy  akim- 

med  the  surface  of  the  nitrate  of  silver 

Bfdution  in  the  bath  with  a  amall  atrip 

of  blotdng-paper)  proceed  to  imwera  i 

the  dipper  and  plate  alowly  and  evenly, 

recollecting  that  if  you  make  a  aloi 

or  heaitate  for  a  moment,  you  lurelf 

spoil  the  plate.     The  latter  once  in  the 

eiiaUng  bath,  leave  it  there  and  carefuUy  wipe  out  the  slide,  then  oovering  the  batli 
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ith  ■  li^t^pnof  aontr,  opan  th<  dMT  of  the  duk-nwm,  and  ptMsed  to  taeaa  ud 
[rug*  tbe  litttr  «  nbjaot  to  be  sopM.  , 

nia  plito  mij  be  ooated  wftli  mUodkn  ntd  imraened  in  the  b*di  wtSnntt  tte  j 
eoessitj  of  IiiTuq;  Ifae  door  of  the  daA-raom  ci<ned,  u  the  snuitiTG  iodide  at  Mnx 
\  QDt  formed  on  dn  liutcat  of  iaansnion ;  bnt  in  thii  mm  it  Till  be  necenuy  to 
3Ter  the  bath  viUi  a  light-proof  oorer,  or  to  llntt  the  door  immediately.' 
J'laemg  in  tie  Caaura. — Haring  abtained  the  pmpei  focm  end  adjiutnent  of  the 
objeot  to  bo  copied,  put  the  o«p  on  the  lent,  and  remore  th«  ^uiid  glaaa,  then,  gotog 
into  the  dark  room  eloie  the  door,  anddikir  theourtain.  Tfa  minute  at  leaat  haielepiad 
la  oftbe  plate,  draw- it  out  of  the  bath,  aod  examine  the  lurfun  to  no 
if  *U  Kreaaineia  hai  diMppeared,  olherwiae  the  ^te -will  be  all  mottled  and  itreakj. 'Whoi 
the  anrbce  of  Aa  plate  appeati  amoolh  and  even,  dEp  it  and  mthdrsv  it  two  or  three 
times  afterwards.  Hun  allow  it  to  dndn  fi>r  nearly  a  minute,  allowing  it  to  become 
nearly  diy,  and  nerer  attemptinf  to  take  a  eoUodion  picture  while  the  phte  ie  dritqnng ; 
a  caiential  point,  and  ihould  be  itriotly  attended  to  if  «  good  picture  be 
deeiied.  When  the  plate  baa  been  enfflfriently  drained,  place  it  carsftilly  in  the  dark 
dide;  placing  tlie  elide  gently  in  Hie  camera,  poll  the  thutterop  quietly,  and  nncorerthe 
'eiM  for  the  proper  time.  Take  eepeeial  oare  not  to  pvah  the  ehutier  down  with  a  bang, 
tt  with  bree,  that  being  Bure  to  eovec  the  plate  with  epoti  and  etains.  I  have  tees  an 
amateur  hitting  and  thnm^g  the  ehutter  of  hii  dark  elide  when  it  atuck  from  being 
•woUen  by  wet,  or  some  other  oanae,  and  I  need  icarcely  add,  that  the  resulting  pic- 
le  a  brilliant  apeciaieti  af  ipoti  and  newH.  In  ^t,  every  operation  in  the  collo- 
dion prooeia  should  be  performed  ee  if  you  were  working  in  the  den  of  a  sleeping  tiger! , 
StailopiTig. — Upon  entering  the  dail-room  with  the  expoacd  plate,  pre  lioiu  to  dere- 
ipment,  gently  shut  thedooruid  draw  theourtain  (it  is  better  to  hare  the  curtain  tacked 
permanenliy  acKBB  the  inside  of  the  door,  snd  without  plaits — in  this  case  it  must  be 
"  '  3  entering  or  leaving  (he  dark-room),  then  place  the  alida, 
leaning  against  the  wall,  on  the  left  hand,  taking  care  not  to  knod  it,  and  loofciilg 
10  if  your  developing  glsai  contains  &e  required  aolution,  and  that  OTBiy- 
thing  else  is  ready ;  take  ont  the  back  of  the  ilidc,  and  holding  the  upper  part  of  Oe 
latter  in  tbe  left  band,  lean  it  gently  over  until  the  excited  plate  falls  out  againat  (be 
lb  and  spread  fingers  of  tihe  right,  placed  in  a  proper  position  to  receive  It.  By 
lovaring  the  band,  the  plate  beoomea  level,  and  may  be  lifted  away  frem  the  daric 
slide  at  once  on  the  tops  of  the  fingen.  Tou  nszt 
a  transiler  it  to  the  left  hind,  and  take  up 
tbe  developing-glasa  in  the  right ;  then  slowly,  and 
without  hurry,  but  at  the  same  time  evenly  aod  with- 
out besitatiim,  commence  to  pour  the  solution  m  the 
wtrrtmt  of  the  plate  ;  this  will  require  no  little  piac- 
tioe,  and  diould  be  done  in  such  a  maimer  that  the 
plate  will  be  jnst  covered  by  the  time  all  the  adn- 
tion  baa  left  the  glaas— the  former  should  flow  evenly 
over  ftvm  end  to  end.  To  cover  a  btfn  ^ale  well, 
proceed  thus ;— Let  the  oamen  A  B  be  hmm  than  C  U, 
but  in  the  tame  horiaonlal  line  in  the  diraetion  liiia 
A  to  B,  or  looking  at  the  side  of  the  plats  (Pig. 
:  to  the  plate  at  C,  and  draw  the  glaa*  backwards 


Fl(.  TO. 


70},  then  commence  to  pour 

and  ftinraida  as  you  go  down  tbe  plate  (Fig.  71).     It  will  not  b 
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»tli*o  half  the  plite  vith  tlie  dereloping  glui,  u  tiia  smonntof  li^id  willl^ 
tlitttinie  have  floodsd  the  whola.  l^n,  by  movipg  the  liind«ndtogCTi,«Mi«a1hB  liquid 
to  flaw  from  end  to  end,  and  &om  aide  to  side,  pouring  it  bkdk  into  4h«  gbM  end  on 
la  [he  pUta  again,  until  the  desired  amount  of  intensity  and  derali^nunit  ue  obtained; 
Ihii  m«7  be  aacertained  by  looking  through  the  plato  irhen  the  dereloping  aolution 
bw  been  ponred  baofc  into  the  giMa. 

When  fbUy  deraloped,  vaah  it  Tell  befbn  nain^'  the  flsing  agott.  Thia  is  the 
wne  necesaaiy  when  hypoaulphfte  of  soda  ia  employed,,  aa  that  salt  woald  be  deeoB- 
poaid  by  the  pretence  «f  Am  a«etia  or  other  add  used,  and  by  thmwii^  doirn  anlphor 
iijan  Oie  briUianey  of  the  Bsgative.  After  all  traooe  of  the  iodide  of  ritnr  hsTo  dia- 
red,  tiia  ^te  niwt  then  be  woU  iraahad  vith  pleaty  of  Tatar,  MVoriBg  it  fiilly 
time,  swilling  it  abeot  on  the  Mrlue  for  a  ftw  amneMa,  and  pauring  ft^ 
que;  then  oet  it  up  to  dry.  The  lower  edge  shoold  laat  onaatiip  ofblottin^paper. 
When  dry,  examine  it  for  a  sort  of  wlritiBii  powder,  something  Jike&oat ;  abonld  Ihia 

Mr  on  the  anriaef ,  it  ia  owing  to  llie  preaance  of  bypoanlpbate  of  aada,  and  abowi 

t  the  plate  was  not  anSoleatly  washed.  Bhonld  the  plato  be  pnfeeOy  frm  tnjta 
nj  such  sppeantnw,  it  may  then  be  vanushcd.  Tha  it  daae  by  sli^rtly  wvn 
Ihajlate,  aoming  the  snrfaoe  wiftTamiah  aa  yen  did  with  otUodian,  «nd,  letaraing 
[eMatolhebattk,holdingt)iepl»tetothafirBnnlalitdrieawitlMintahillii^.  The 
MgatiN,  or  paaitire,  ia  nnr  biriiad,  and  by  aarafiilly  following  iha  yeaiiBB 
iiimioaa^  agoed  pietim  diimldbellieivanlti  bat  if  not,  ve  mart  aDdamoiiT  to  find 
Utheaauae. 

Hi.  Haxdwlcb'a  Toim.vXm. — TLeae  remarks  on  the  nMnipolatian  which  baa 
nan  adopted  in  Ut.  Tentcn'a  estabH^ment  1  would  hara  followed  by  my  ova 
fomnln  for  preparing  eadi  of  the  solutiona  required,  but  Mr.  Hardwioh  baa  treated 
thii  biMch  of  the  aubject  ao  folly  and  ao  aWy  in  hia  "  Chemietry  of  Photognphy" 
tliat  I  willingly  trail  myaelf  of  hia  permianon  to  qoote  thia  aitd  other  portioDa  of  hia 
IniA  1  and  I  do  so  flie  more  readily  aa  it  would  be  nearly  a  matter  of  impoaaibility  for 
Utcdo  the  aubject  jnatieeotberwiae  than  in  his  own  words.  That  the  reader  nay 
ondentand  my  meaning  more  fully,  I  may  quote  the  paiaage  from  the  preface  b 
St.  Hardwich'a  wol^,  in  wbich  Ira  mentiona  my  connceliou  with  his  experiments 
T^a&v  tnMf«^,"  heaaya,  "toMr.  Sparing  for  rtptatiitg  manf/ofmy  t^trmml, 
■  layer  timU,  <md  etmifvUy  thrimMmi  Iht  remit:"  Such  being  the  case,  I  can 
nndy  do  otlierwiae  than  give  the  foimnliB,  file  result  af  theae  eiperimenta,  in  '" 
Hsriwidi'awor(lB,whaeI-«cfcnowlBdgBhi8  courteeyingnntiDgmepennianonto  do 

Ai  there  ia  smtdi  dlBou}ty  in  aaoertaining  the  proper  atrenglh  of  the  maleriaU  em- 
I%ad,  Mi.  Hardwiefa.goea  at  ctmnderable  length  into  the  qoeation,  and  in  a  future 
}*tt  I  may  gire  fite  eubatsnoe  of  hia  resaarehea.  Bia  Ibimuln  we  aball  quote  in  file 
v'Tin  which  be  giTastham; — 

"Pounn.iiPD&Soi.nnom  ron'Dncerr  Poamvsa.— ^e  eolations  are  tahen in  the 
TiAjwiag  order  ■■—'Tb«  ooHodion ;  the  aitntc  bath ;  derdoping  fluids ;  fixing  liquids ; 
"^toimgaolBti*!. 

"  Tht  CaHodlm. 

Pnriltdetiwr,'ip.|p;. -730 SioAna. 

PnrifladaIeriiol,«p.gr. -MS 3        ii 

Pynoyline 2  to  3  gnunF. 

Pmiodidaofaanaiaiam  S  graloi. 
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Or,        Bectiflid  stlur,  ip.  gr.  -750  .... 

SpiiiCa  of  wine,  «p.  p.  '8Sfl S         „ 

PyroxjUDB 3  to  3  gtaiaa. 

Iodide  of  potMsiom 3  to  3      „ 

"  The  auct  qutnti^  of  p jroiylina  reqairad  Mimat  ba  tMai,  ■ince  lome  njn^lM 
produce  ■  more  gluttnooi  loliition  tban  othan.  The  rule  u  to  keep  the  teitura  of  tite 
film  lUght.  If  the  qiuQ^tj  ipHified  yieldi  m,  lolutiaa  fluid  like  vMer,  and  running 
down  the  neck  of  the  battle  ia  the  Attempt  to  poor  it  on  the  pltte,  it  nuy  be  inenued. 

"  The  tppearence  of  the  film,  ■flar  dipping  in  the  btth,  ii  ■  gnide  to  the  ■proftt 
qoentitj  of  ingradisnti ;  it  BhoDld  be  blue  end  truupannt  If  it  ii  p^le,  inoreMe  Om 
qnaadtj  at  pTrozjline,  at  the  lame  time  with  thU  of  the  iodide. 

"  The  iodidet  of  patUBun,  ammonium,  or  ondminm  maj  be  need.  Colledios 
iodized  with  the  isadmiam  ealt  pomeeeea  great  ksaping  qotlitiM ;  bnt  the  writer  ^aalm 
the  alkaline  iodides,  end  eapeoially  tha  iodide  of  ammoiiium,  if  it  be  pure.  Iodide  of 
potaniDm  doe*  not  dinolre  in  quantity  greater  than  two  grain*  to  tha  ounce  if  the 
ether  and  alcohol  are  highly  rectifled. 

"  With  regard  to  the  length  of  time  thia  oollodion  can  be  kept  ia  working  ordn, 
erarything  will  depend  on  the  oondition  of  tha  ether.  If  recently  distilled,  probably 
the  colour  will  icarcaly  hare  piiaed  the  oraago-yellow  ataga  at  the  expiration  of  a 
fortnight,  or  sren  with  iodide  of  potaitinm  three  weeka  or  a  month.  A  lemon-yellov 
tint  doeino  injury  to  the  moat  dalicata  film,  but  when  the  colour  reaobea  to  a  decided 
brown,  the  iodine  may  be  remored. 

"The  writer  doea  not,  &om  experieDoa)  adTiie  keeping  a  atook  of  tha  dilute  aoUodion 
unioduid  for  mora  than  a  mouth  or  aii  weeka ;  tha  tendency  to  deoompoeition  in  the 
ether  eeema  to  be  inereued  by  the  aolntion  of  the  pyroiyline. 

"  Many  operaton  14^  poaittTet  with  a  more  Ughly  iodind  oollodion  intended  (or 
negativee,  adding  nitric  add  to  the  bath,  if  tha  intenaity  is  too  great.  This  procet*  Ii 
likely  to  yield  plctarea  Tory  clear  and  free  from  fogging,  but  ia  leas  aensitive  than  that 
just  described,  and  often  gives  the  shadows  dark  and  aombre. 

"  1^  NitraU  Bath. — It  is  neceesary  to  saturate  this  solntion  with  iodide  of  sUtct, 
and  to  remoTe  any  free  nitric  add  which  may  be  present  Therefore,  haTiog  wei^ied 
out  the  fbllowing  quantity  of  crystals  of  nitiate,  &c.,  for  the  bath,  vie. ; — Nitrate  of 
ulTar,  crystalliiad  mtd  dried,  bnt  not  fused,  25  grains ;  aoetio  acid  (glaeial),  i  minim ; 
distilled  water,  I  ounce ;  dissoWc  in  about  two  parte  of  water.  Then  take  iodide  of 
potasMum  Of  ammaniam,  half  a  grain  to  each  100  grains  of  nitrate,  dissolTe  in  half  a 
drachm  of  water,  and  odd  to  the  strong  aolntion  ;  a  yellow  deposit  of  iodide  of  sUtu 
finrt  forms,  hut  on  stirring  is  completely  redissolTed.  IHien  the  liquid  is  dear,  drt^ 
in  s  solution  of  potash  or  carbonate  of  soda  until  a  distinct  turbidity,  not  remoTed  by 
agitation,  is  produced  (an  excess  does  no  harm) ;  then  dilute  down  tha  oonoentrated 
solution  with  the  remaining  portion  of  the  water,  stirring  all  the  time,  and  filtw  out 
the  milky  deposit.  If  the  liquid  does  not  at  flrat  run  clear,  it  will  probably  do  so  on 
psoing  it  again  through  the  same  filter. 

"  Ammonia  may  also  be  used  to  nentraliie  &ee  nitric  add,  but  it  mnat  be  added 
vary  cautiooily,  or  a  quantity  of  oxide  of  ailver  will  be  dissolred,  forming  with  ihe 
■eetia  acid,  advised  in  tha  formula,  aoetate  of  silrer  in  ainu,  which  ia  injurioos  in 
a  pontivo  nitrate  bath. 

"After  naing  any  alkali  or  carbonate,  the  bath  is  left  in  a  faintly  alkaline  con- 
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ditioii,  Md  nnflt  for  uw  vnUl  tlift  Motia  acid  hu  b««ii  ulded.    If  the  $j«iat  ooetic 
uid  be  employed,  it  ihould  be  tnted  An  impuritiM. 

"  Uany,  tmaodutomed  la  ohemUal  nunipnUtions,  mty  desire  to  (Toid  tbe  trouble 
of  nbumtdug;  the  bath  with  iodida  of  dlTer,  and  of  removfaig  the  &ee  nioio  aoid  ;  is 
caaa  make  it  •  little  atroiiger  than  tbe  formnla,  thirty  grains  to  tbe  ouooe,  omit 
Metio  acid,  and  lemore  the  aanaitiTe  plate  aa  aoon  aa  tbe  layer  of  iodide  of 
rItbt  ia  fonaed. 

"  If  tbe  opeiator  uaee  a  ccdlodion  aomeirhat  tbioksr  than  that  neommanded ;  c 
bige  blniah  patobea  of  noa-darelopiaant  oocur  in  bringing  oat  tbe  image,  tbe  a&ength 
of  the  bath  may  be  inoreaaed  to  thirty  or  tbirty-flve  grains  to  tbe  ounce. 

"With  regard  to  Uie  length  of  time  tbe  batbirill  remain  in  working  order  do  positive 
oion  can  be  given.  Ifitbegiaa  to  yield  foggy  piotnrea,  try  tbe  effact  of  nitdc  aei^ 
r  minim  to  the  half-pint  of  lolution. 

"  The  addition  of  aloobol  to  a  poaitiTe  nilrata  bath  ia  not  reoonuneudsd. 
"  T/it  Dtrtbpuif  Jlwifa.— Either  of  the  three  following  fonaube  may  be  uaed,  aeoord- 
ing  to  the  tute  of  the  operator. 

Fenmila  No.  1. 
Solpbate  of  Iron,  recryatalliied    .        ,  .    12  to  20  graine. 

Aoetio  Add  (glacial) 20  minims. 

Alcohol 10  minima. 

Water 1  ounce. 

Fermvla  Nil.  2. 

Pyrogallio  Acid 2  gtaine. 

Nitric  Acid 1  drop. 

Water 1  ounce. 

Femmla  No.  3. 
Solution  of  Protonitrate  of  Iron    ....      I  oance. 

Alcohol 20  minimi. 

j  "Stmartt  vpen  tiat  Fornmla. — Fermida  TTo.  1  ia  the  moat  ajmple,  linoe  the  aolulioD 
I  MB  be  uaed  aa  a  bath,  the  same  portioa  being  employed  many  times  sucoeaively.  If  it 
i  Beta  too  rapidly,  Isaaen  the  proportion  of  aolphate  of  iron.  An  addition  of  nitrio  acid, 
'  half  a  Dunim  to  tbe  onnoe,  makei  the  image  whiter  and  more  metallio ;  but  if  too  n 
ia  Had,  the  derslopmeat  prooeada  iiregnlariy,  and  ipanglei  of  ailver  are  formed. 

"  ^e  Alcohol  and  aoetia  add  render  the  development  nntfumi  by  caaiiog  the  eolation 
at  protoaulpbate  to  oombins  mors  readily  with  tba  film.    The  latter  alao  baa  an  effect 

"  Bolution  of  lul^ate  of  iron  becomes  red  on  keeping,  from  a  gradiud  formation  of 
ftrmlt  When  it  ia  too  weak,  add  more  of  the  protoaulpbate.  The  muddy  deposit 
irtUcb  Bsttlei  to  the  bottom  of  the  batb  ii  metallic  ailver,  radoced  &om  tbe  soluble 
idbale  upon  tbe  plates. 

"  Some  opeiaton  add  nitrate  of  potoib  to  Ifaia  developing  aolation  (it  must  be  pure 
nitre  and  bee  from  oUorida),  m>  as  to  form  a  small  portion  of  protonitrate  of  iron.  It 
i«  said  to  improve  the  colour  slightly.  The  proportiotu  are  tea  grains  of  nitia 
potash  to  about  (burteeo  or  Uteen  grains  of  protoiulphate  of  iron. 

"Fonmita  No,  2 In  this  formula,  if  the  colour  of  tbe  image  is  not  sufficiently 

white,  try  the  effects  of  iuuMANDg  the  amount  of  nitrio  odd  sli^tly.     On  the  other 
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luMd,  if  tbs  tbrelapnaUii  imptrftot  in  ptita,  ind  patnbM  of  *  pns  otdoar  an 
tt  three  g^uiu  of  pjrogallic  tioid  in  plMt  of  tvo,  with  Ttm  nitric  u" 
u  not  to  mtNad,  >  &w  dropa  of  nitrnte  of  Hlver  ntlatioB  addad  to  Ills  t^nglllic, 
■■■ii»il«tely  b«fM*  uM,  inB  aagment  th«  enw^  of  davelopBest. 

'•  lirmti*  yd.  3,  oe  protoBitrato  of  iron,  doei  not  nqoin  Mi7  tddiUon  of  ami;  kal 
itwiSb*  •iriMUe,  in  Mme  euef,  to  *M  to  it  >fkv  ^opa  of  nibntotrf  saTMiBw 
dikldj  belbie  derelopiDg.  Thia  giTu  k  bright  metallio  iniage,  iMembling  Out  ebtmmi 
by  adding  natrit  Mid  to  pi«t«iu]pkiit«  of  izm^ 

*■  Tha  following  are  tha  pnoaaaaa  oommaoly  fhUowMl  tar  pr^aiing  pnit^utnla 
of  iron  :— 

"lit,  »f  Um  jMitH  if  Oan*  mtrm  AM  .jw  Jta»*»rw!  «/  Aaa.— Sibte  a 
as  <rf  ttiteio  aoid  wilb  aiz  ouaei  of  pnluf,  and  add  to  it  aboot  half  an  o^MSof 
•nlphuret  of  iran,  pronooBly  broken  into  rer;  *m«ll  htgwumM.  Srt  A»  Toaad  aadi 
(or  asTeral  ho^ra,  in  a  plana  idiai*  th*  aAaiaha  and  poiaonoQB  Eidphnrettad  hjdngm 
gaa  ma;  Mtapt  vathoot  diMifr  injary.  Wlian  all  effweaecnoe  ba«  eaatad,  panr  at  Uie 
green  aolntion,  add  to  it  tvealy  graiiu  of  povderad  chaU  or  irtiiting.  and  boil  itina 
£uk  for  fire  minutea.  Allow  it  to  oool,  and  filter  &om  it  the  black  depoait,  if  anjr  bai 
formed.  In  thia  prooen  thamtiie  acid,  being  in  a  dilntad  »tata.an^  em  ployed  oold,  data 
it  act  ai  an  ozidiaing  agent,  bnt  eimply  diapUcea  aulphaieltad  hydrogen.-  and  fann 
piolonitiate  of  inu.  The  ohtlk  ia  added  in  order  to  neutnliie  a  amaU  poction  of  fnt 
a  acid,  whioh  oommonly  remaina  after  the  action  ia  oomplete.  If  a  black  depont 
la  noticed  on  boiling,  it  ia  inlphuret  of  iron  produced  by  the  exeeaa  of  aulphimtlad 
hydrogen,  diaaolred  in  the  liquid,  again  reactiog  upon  the  protoealt  of  iron  aa  tli* 
•olutioD  becomea  nontral. 

2nd,  By  DnM*  Bttompoiition. — Thia  plan  i*  aomevhat  le«a  aeonamieal  thm  tbe 
laat,  but  probably  anperior  to  it  in  moat  other  reapecta.  Take  of  nitrate  of  baryta  thiae 
hundred  graina ;  povder  and  diaaalra  by  tha  aid  of  heat  in  three  onncea  o(  waltr. 
Then  throw  in  by  degrees,  with  conatant  atirring,  cryBtalUiod  lulpbate  of  irou  powdenj, 
320  graina.  Continue  to  >tir  foi  about  BTe  or  ten  minutea.  Allow  it  to  cool,  and  filta 
it  from  the  white  deposit,  which  i>  the  inmluble  eulphate  of  baryta. 

"In  ^aoe  of  nitrala  of  baryta,  the  nitiata  of  lead  may  be  need  (anlphatB-oTlaai 
being  an  insolubla  salt),  but  tho  quantity  required  wiD  be  differatt.  Tim  ata^e 
'oi^ta  of  citnte  of  baryta  and  nitrate  oF  lead  ore  ea  131  to  ISS  ;  eoaae^wntly  3W 
graina  of  the  temier  U  equiTalent  to  ISO  grain  of  Uie  latter. 

"  The  FaiMf  Selutim.—Ojuaie  of  polMtiBm,  two  to  twdye  gtm*;    oeaaaaoB 

"Cyanide of potaaaiam ia oaaally  prefcrred  to  hypoanlplriteof aeda far B^tngdlieel 

poaiUvei ;  it  ia  leat  liable  to  iojura  the  purity  of  Aa  white  eolonr.    The  par  outage  ef 

carbonate  of  potaak  in  eonmenrial  cyanide  of  potaaainm  is  ao  Tariable,  that  no  exact 

diieetioai  eait  be  giren  ftir  the  Ibrmula.     It  iabea^  howerer,  tonae  itralber  dilnta    it 

oh  a  strength  that  tha  pkte  ii  cleared  gradually  in  f^^>m  half  a  minute  to  a  minnta^ 

"  The  solution  of  cyanide  of  potaaaium  deoompoaci  dowly  on  ke«q>iDg,  bvt  it  «31 
nBDally  retain  ita  aolrent  power  fyr  several  weeks.  In  order  to  eaoape  inooamience 
from  tiie  puDgent  odom  STcrired  by  thia  a^t,  many  employ  a  Tertioal  bad)  to  Md  tha  I 
solntion ;  but  in  that  caao  &e  plalea  moat  he  carefblly  washed  befon  flting',  aa  tba  b«  | 
salt*  hasten  the  decompotition  of  the  cyanide.  | 

"7^  IFMbn^  MaCtM.— Biehloride  of  meronry,  tUrty  gikins;  diatilM  vtda,  ' 
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"Bf  *  gealle  *pplia«tian t>f  hMt,  tlw  ogmwif*  »uUiMat«  duMlves  andtoiiat ■ 
KiliittDii  tanaailj  u  poaubla  HtunUed  at  coBuioa  ten^wntana^  Xhs  ulditWB  o£  s 
portian  of  murutto  ncid  enablta-tlw  waUr  t«  t»k*  up  &  larger  qjUMtityof  bicUoridt; 
tat  tUt^oonoaitiated  aolulicii,  at  tho  uiob  tixi*  tlwt  it  whituu  wnw  qHuUj  tbaa  the 
otiiaii  it  Apt  to  Mt  uaequall;  u^tvdiffitMKt  put*  of  tbe  imege. 

"  BifDia  Kpp^iDg  ll]»  bicliIflBile,  tbe  itnage  is  to  be  Aiod  and  tlit  plate  irell  ■waQuti. 
XAar  the  ptotoaulphate  o{  iran  or  the  ppvgallu  aeid  witb  M«tic  najr  ^  uaed  fi»  die 
itBTiiapwurrt ;  tint  tha  Thitamng  pnoMi  ia  mora  iqiid  and  uaifarni  in  the  Utter  eeMj 
the  roetsllic  pBiilclea  being  more  finely  dirided. 

"BoBMTFutEOKNaaATmSoiiVTioHa. — TKtCWMiM. — 1&  luUng  neg^re  eol- 
ledioB  the  writer  ht>  eoDoeeded  beat  with  pjTozyline  pr«|iaTed  fnun  papec  (ibipa  or 
(fuMM  ^  papw  out  into  Baall  pieoei,  aad  dtBaBlved  in  lu^vrio  aoid  and  nitra,  aad 
mtabed  in  pyroiyline),  vhioh  seem,  bom  eame  unluown  oaiue,  to  give  more  intM^ 
Mtr  titan  oettoBi  If  the  blleiung  BDlnlunii  rery  fluid  with  thie*  <x  four  graiiuof 
pjTOEjUne  to  the  ounec^  at  it  often  the  caee  when  the  tampatMun  of  the  nitror 
nlphioia  aeid  wa*  high,  it  it  neful  to  add  a  gnin  or  m  of  a  glatinoua  tample  mftde 
ftom  cotton,  by  which  the  le^iueile  degjwa  of  UMidily  ia-ohtained.  lu  thia  vty,  hf 
eomMnui^tbe  tvo,  &  eollodtea- map  be  ■itdet  whioh  will,  yield  esoatlent  half-tonai 
vitttary  ameuat  of  inteuaity. 

Pniified  ether,  ep,  gr.  ~7!W 

„        alccAo),  ip.  gr.  -821 
Soluble  pyioiylioe  . 

„      iedide  of  ammonium 

Or,      Bectified  ether,  sp.  gr.  -750 

Alcohol,  sp.  gr.  -836 

SoIaUe  pyroiyline  . 

Iodide  of  potaoeium  . 

"  The  filT'  of  iodide  vhen  formed 

pyroxyline  mnat  be  added  to  the  oollodioa  if 

the  opacity  better  than  an  D.dilition  of  alkaline  iodtd^  the  qnanti^  of  vhieh 
nsnr  excMd  four,  or  at  moat  Sre  graioa  to  the  ounce, 

"  If  the  collodion  ia  gfntiDona,  and  produoes  a  vary  surface,  irith  leaa  than  finir 
gnina  of  pyroiyline  to  the  ounce,  it  ia  probable  (uniee*  the  alixAel  employed  ia 
intbrior)  that  the  aolnble  cotton  vaa  badly  made.  In  that  case,  try  Ht.  BbadbollFt 
{brmnla  of  adding  of  ohlorofonn  ten  dropa  to  each  ounce  of  the  flnid,  and  mt  it  ande 
tar  tweaty-fbor  hoim. 

"  In  place  of  iodide  of  anmionlum,  in  the  firat  fbimula,  a  mUtnie  of  iodide  of 
potaMnum  and  anunoniuia,  or  of  potaaiium  and  oeilmium,  may  be  uted ;  the  form«E  ii 
eqiddally  incommended 

"If  flakei  of  iodide  of  ailrer  are  aeen  Iodm  upon  the  lutfltoe  of  the  film,  and 
UUng  away  into  the  bath,  As  coUodion  ia  orer-iodited,  and  it  will  be  impoenble  to 
obtain  a  good  picture. 

"AfUt  die  ooUodlon  baa  been  am^oyed  to  coat  a  number  of  platea,  the  relative 
prapertionB  of  aloabol  and  ether  contained  in  it  beoome  chuged,  from  the  lopaiiar 
vdafility  of  the  latter  fluid.  Urarefora,  vhen  it  eeaiet  to  flow  readily,  and  gliet'a 
mom  denae  film  than  lunal,  thin  it  down  by  addition  of  a  Utile  raetifled  atli^. 

"  Heft  operator*  adopt  the  plan  of  keeping  on  hand  a  atoek  of  the  plain  ooDodion, 


3  to  S  gnuDi. 

3  to  1  graina. 
6  drachmi. 

2  drachma. 

3  to  S  graina. 

4  to  S  graina. 
bath  ehould  be  tolerably  dense,  and 

blue  and 


216  MB,  HUtDWICB'B  F0B1IDI.X. 

lud  ioduing  w  required  b^  the  tdditioD  of  ilooholic  wlutioa  of  iodide  of  potunuM. 
The  pUia  collodion,  boverer,  does  not  keep  veil  beyond  a  certain  lengtii  of  tin* 
witboDt  a  eonaiderable  derelopnunt  of  the  acid  principle, 

"  In  dinolring  the  pyroxjlinB,  anj  fibrou*  oi  flocculent  matter  vUoh  nriata  the 
action  of  tha  ether  mnet  be  aJlowed  to  inldde,  the  dear  portJon  being  dacanted  Ite 
uae.  The  iodide  of  potaBsium  ia  to  be  finely  powdered,  and  digeited  irith  the  ainrit 
for  Nveral  daji ;  if  a  saturated  eolution  ia  required,  it  is  better  not  to  apply  any  heat 
I  Both  iodide  of  ammonium  and  iodide  of  cadmium  ihauld  diaaolve  almoet  immsdiatdy, 
if  the  aalla  are  pure. 

"  When  thia  eoUodion  booonee  very  highly  colonred  and  inwnaitire,  a  part  of  the 
free  iodine  may  be  t«niOTed  by  a  atrip  of  pan  Einc  or  eilrer  foil ;  alKi  the  metallic 
powder  obtained  by  reducing  nitnte  of  Bilver  vith  sulphate  of  iron  acidified  wilb 
nitrio  acid,  ansiren  irell  for  the  lame  purpose. 

"  Many  operators,  where  seautiTenMs  ii  not  an  ohjeot,  prefer  vivking  villi  n 
old  collodion,  thinking  that  it  giTes  more  intensity  oombined  with  half-toneb  Hw 
latter  part  of  this  rule,  however,  is  not  onirensl,  for  if  the  quantity  of  iodide  of  aihv 
'n  the  aim  is  email,  the  half-tonee  are  beet  at  the  lemon-yellow  etage  of  ooIoumiM. 
[t  is  oertain  that  some  peculiar  change  takes  place  in  ooltodion  after  iodirin^  by 
whiah  the  intensity  of  the  image  is  incresMd ;  and  it  is  probable  that  this  may  k 
independent  of  eoloatation,  tor  the  author  has  obeerred  tbst  a  grain  or  two  of  &edb 
iodide,  added  to  a  sample  in  excellent  working  order,  immediately  diminishes  de 
intensity  slthongh  the  excess  of  free  iodine  remaini  the  same. 

"  TAt  Ifitrala  Bath. 
Nitnte  of  eilrer,  crystaUited  and  dried  .  .30  grains. 

Aoetie  aind  (glacial) \  Tnim'm 

Distilled  water I  onnee. 

"  This  bath  is  first  to  be  saturated  willL  iodide  and  oarbonate  of  lilTer,  and  the 
«tio  add  is  to  be  added  subseiiuently. 
"  A  negatiTe  nitr&te  hath,  carefully  shielded  from  the  light,  will  remain  in.  woiUng 
order  for  many  months.  The  proportion  of  nitrate  of  silver  pteeeat  becomes  leas  sflci 
a  time,  but  not  to  the  extent  that  might  d  priori  be  imagined.  About  five  graiu  of 
freeh  nitrate  per  ounce  will  restore  it  to  the  original  strength,  eren  after  a  huge 
number  of  plate*  hare  been  coated. 

"  If  a  very  brown  lample  of  collodion  is  constantly  employed,  and  the 
of  the  Dflgatires  (misty  and  pale,  greenish  by  transmitted  light)  leads  at  last 
pidon  of  free  nibie  acid  beginning  to  accumulate,  add  a  tingle  drop  of  ammonia  to  the 
half-pint  of  solution.  The  operator,  however,  should  bear  in  mind  that  if  the  belh 
s  oeutnlized  when  first  prepared,  it  will  take  many  ounces  of  hrovn  collodion  to 
liberate  a  pereeplable  quantity  of  free  nitrio  acid  in  a  twelve-ounce  solution,  and  it  ii 
always  better  not  to  add  an  alkali,  unless  really  required. 

"  7%«  DnH^img  SoluiiM.— The  quantity  of  acetic  aeid  required  in  the  (bUowiif 
■olntion  will  vary  with  the  strength  of  the  aoid  and  the  temperature  of  the  almoephete. 
An  ctMSi  enables  tlio  manipulator  to  cover  the  plate  more  easily  before  the  action  begins 
but  gives  a  bluish,  inky  hue  to  the  ioitge.  In  oold  weather,  use  less  aoid  and  nm 
ftee  nitrate  of  silver  in  the  developer : — 


*'  If  the  image  caonot  b«  rsndered  lufficicntl;  black,  tvo  dropi  of  the  nitrate 
id)  lolution  ma;  be  added  to  eacli  dracbm  tdwarda  &e  end  of  tha  development. 

"Alio,  the  proportion  of  pTTogallio  acid  may,  if  requited,  be  iacreaiad  to  two  or 

rm  tbree  grains  to  the  ounce. 

"  If  the  Kilution  be  kept  tor  aome  time  tStet  its  flnt  preparation,  it  ia  apt  to 

become  broim  and  diwolaured.    In  order  to  avoid  thia,  it  has  been  recoinmended  to 

e  it  about  four  limes  more  concentrated  than  is  neceaaarj,  and  to  dilute  do«n  with 

diatilled  water  when  required  for  use. 

"  Utt  Tixmg  LigHid.—Vm  remadi  on  the  cyanide  of  potaamom  fixing  bath  tee 
e  2K. 

Cyanide  of  potavium 2  to  12  giaini. 


I  have  now  to  call  the  readar'a  attention  to  tha  failorei 
t  with  in  hit  fint  attempt!  at  phoh^raphj,  poiiiting  out 
at  tlie  aame  time  the  uninl  eanaes,  aa  fltr  as  thej  can  be  traoed,  and  their  remediea.  In 
thia  ataidy,  howarer,  aa  in  all  othan,  th«  operator  mnst  think  for  himself,  and  tay  to 
diacoTer  the  eaoset  of  failure,  aa  well  a*  the  requirad  ramediea,  for  it  ia  not  to  bo  aipeotad 
Oat  they  ean  all  ba  foteaaen  in  a  treatlw  like  the  prsaant  Among  other  aunoyuices, 
numbn  of  amall  white  or  tranapareat  ^ta  in  tha  nagatiTe  will  proaant  themadtM, 
UMd  by  plunging  the  plate  too  rapidly  in  the  nitrate  bath,  or  dashing  the  developing 
dvtion  too  tai^y  over  tha  tiufaee  of  the  plate;  in  either  ease  a  number  of  minute 
X  bnbblea  hare  been  formed,  which  no  after  manipulation  ean  lemore  or  bring  up 
I  ttie  Mme  degree  of  intaoaitj'  aa  the  anrrounding  pcatione  of  the  plate. 
n*  pbU  Msefaiw  all  over  when  the  derelopiug  solution  ii  uaad.  lliis  arises 
btD  many  canaea,  viz.,  tha  plate  maj  have  been  exposed  acoidentally  to  white  light 
ng  aome  part  of  the  proeeit,  or  the  oatoera  or  daA  slide  may  admit  light ;  thia 
t  be  aaoertained.  Or  it  may  be  owing  to  over  ozposurs ;  in  thia  eaae  the  picture 
wiU  be  clean,  but  very  feeble,  and  all  the  detail*  may  ba  made  out  Thia  may  be  very 
tMily  detected  finm  another  causa  of  blackening,  owing  to  the  bath  or  collodion  being 
■UaMw  in  a  sli^t  degree,  and  well  known  by  the  tana  "  fogging."  In  this  case  we 
r  withoDt  the  sli^tsst  trace  of  a  picture.  Slunild  the 
blackening  be  owing  to  any  of  the  causes  named  except  tha  laat,  the  cause  at  once 
(cggwta  the  remedy.  If  by  the  last  named,  it  may  be  remedied  by  adding  a  drop  or 
two  uf  aMtia  said  to  the  nitiate  of  silver  bath,  or  five  or  tea  dropa  of  tincture  of  iodine 
to  the  oollodion.  The  latter  must  be  done  if  the  bath  doe*  not  dhange  ili^tly  red- 
dened litmus-paper  into  blue.  TnrimJ  of  adding  the  acetio  add  to  the  bath,  if  you 
have  time  to  expose  it  to  the  inn  for  aome  houra  in  a  white  glaaa  bottle,  it  will  be  the 
Mfir>ay  of  bringing  it  back  again.  Should  the  blaekening  be  of  an  itregular  deaorip- 
tkm,  mote  on  one  part  of  the  plate  than  anofiur,  it  will  janbably  arise  fnun  the  ray* 
ofOe  tan  ahining  nearly  into  the  lena,  or  ftom  aome  ligjit  reflected  Own  the  edge  oc 
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iadde  tube  of  tho  l«iu^  all  vblch  it  will  be  neotttary  to  look  Cu  ia  oidai  t»  rwnedy 
thadaCKt. 

Thera  us  othw  meuM  uud  to  neutnlize  the  uid  bktli.  Mr.  Hudwieh  reoom- 
mend*  tlut  the  MnBunim  ihould  be  luad  in  ■  Teiy  dilute  itale ;  but  I  tbink  the  UM  of 
1  my  khape  very  injurioiu.  A  writer  in  tbe  Pbotognpluo  Jaanul 
reoommeDdt  a  pieoe  af  rough  white  mubla  to  be  nupended  in  the  bath  bj  moani  of  a 
piece  of  thread  for  a  few  daya.  Another  reconuuendt  the  additioa  of  a  few  diopi  of 
dilute  lolution  of  caiutio  potaah-  That  I  alio  think  objeotLonable.  By  far  the  beet, 
,t  gucDeufuI  plan,  and  od«  wbioh  I  have  uaed  for  some  time,  and 
which  will  succeed  beit  in  the  hand*  of  ihe  amateur,  as  be  cannot  rary  well  orerda 

'a  to  Bcr^e  a  email  pieoe  of  pipe-clay  or  whiting  into  the  bath,  at  nuch  aa  will  go 

a  sixpeaoe  to  tbe  pint;  thia  effectually  neutralizaa  the  nitrate  bath,  which  m^ 
be  lued  iDimediately  after  being  filtered. 

lb.  Homa  reooiBwenda  a  Ttty  good  plan  £»  iMtoring  the  bath  whan  it  bcMaoea 
out  of  order  through  exoesi  of  iodide  of  iil*er  in  aolution.  Ha  direct*  that  ft  partHn 
of  pon  ■li^lj^  watw  ahould  be  added,  aay  foui  ounoea  to  a  bath  coBteiinng  twenty  or 
thirty  OUDOM ;  thie  wiU  precipitate  the  iodide,  or  a  gnat  part  of  it.  The  bath  nniit 
then  be  filtered,  and  to  it  b«  added  two  drachma  of  nitnto  of  ailTer  in  oryalala.  Hw 
bath  will  then  be  in  fint-rate  working  order. 

I  ehail  again  impreei  upon  the  amateur  that  nothing  will  neutralize  an  acid  bUh 
iwallaaaamall  piaoe  of  pipe  day  or  whiting.  In  tadiag  witk  Uam>pay*rmftet 
la  — "■!■"■  of  the  whituag,  to.,  the  lMt*paper  will  appev  puipU ;  bat  tUa  w31  ba 
owingtothecatfana»aaoid,»Bd  will^ia^pearif  thepf  »bapriiiibrtwitJia.MoMfaiy 
paperasd  daed  at  the  fln.  Chaik,  itimg  of  fta  aaa*  nataK*  u  lAitii^  (earin— tirf 
limB)r«ill  aaawer  quits  aa  well. 

i^ateo^jlaei,  painting  whiteoath*  poailir^  mote  eapaoidty  attht  bsttMKoClhB 
lattaK  IbeeaanoaaaedbydiMtiWanlof  o««imdaaiaf  the  ahBttar— via.,  afctftng 
it  dmni  witli  a  ban^ — dirty  dsrelafiing  glaae,  allowing  dix^  of  daooB^oaed  aobAtMa 

H  on  the  plate  fron  the  bottnta  of  the  dneL^iag  gbiea,  or  other  pMoe  d<  onaia^ 
Th*  caoua  nuit  be  iovght  A>r  by  the  amatanr,  mil  m  llii  j  am  ilaajiraiiMillij 
careless  manipulaliDD,  he  niut  And  out  the  reaudy  himirlf.  Thsrs  ia 
often  notiaad  inpontirea  and  nigalivee — in  the  one  blaak,  in  the  oHist  i 

w  melting  and  freeaing  again  into  ideka,  at  tha  bottotn  of  th*  piataea ;  tUa  i* 
always  oaussd  bj  the  lop  part  of  the  plale-holdar  not  being  well  wiped  dry  bafan  Ifat 
introdactien  of  the  plate ;  but,  in  aoae  caaea,  the  sane-  appearaaca  allied,  bat  at  tka 
ttp  part  of  thejiBnVuf,  takea  place.  Thia  is  generally  cauaad  by  dte  plate  being  allowad 
»  ataod  ao  long  that  the  lurplna  solution  of  nitiate  of  tilrer  dnuoa  off  the  ani&M  of  tha 
plate,  and  acoumulaling  at  the  end  of  the  plats,  which  would  be  downwards  at  tba  tiMa 
(the  top  in  the  peeitiTs),  afiar  being  deeompoaad  by  oontaet  with  the  Burfaoe  of  tft« 
plate-boldv,  reascends  by  oapillary  attraelion.  This  ia  eaaily  brawn  by  wam-Uka 
maihinga  apfwaiing  at  the  lap  of  the  poaiivti.  Thaie  maikinp  may  be  preraoted  by 
plaaingadip  of  blotting-paper  at  the  botlom  part  ol^to  plate,  on  A*  bai^  sod  lowert 
;  it  in  the  dark  slide ;  or  merdy  planhif  a  namw  stay  ia.  Aa 
bottom  of  tha  latter  will  do  sa  well. 

.^Moal  v^>»o>ieoonier  of  the  negatiTe,  about  the  aiie  of  a  ahillingk  "illimi— 1 
liort  linea  from  it,  printing  white  is  die  pant>v«.  lUsia  alwaja  pndnoad  b^tka 
eoBtaetof  tha  Aagerwidi  tbe  eaeitadplat*^  msa  eternally  if  the  flngarhaa  had  (Kit 
la  of  bypeaolphite  of  aada. 
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AnUliit  MOM,  uid bear  in  miiiddii^UiBflngan  will  alwsTa  omi— rtM^wbewwc 
IhaytODcli  IheiBrfiioa  ofanj  photogi^lucaUy  pn^Bred  pUte  arpsper;  udtheSn^n 
oftDsiB  ponai  laore  diaii  otboctr  owing  to  dudagreo  of  mtuitnra,  holding  diloridet, 
b,  IB  aihidon,  thay  mttj  poaaaa. 

Salt  LigiL—Tke  posU*e  hia  a  aort  of  halo  of  light  Kbout  Um  centre  of  tbe  pioture. 
I.,  black  i  at  the  Bams  tune,  there  ia 


Qiia  ia  caoaad:  bji  t«flw(ed  liglit  io.  or  fMm  tba  leas.  To  OMCrtain  tlu  oause  it  Till 
nlf  b*  aaaeaMtj  to  reiaoTa  the  gronnd  ^aas,  Inviiig  the  lena  unoovered,  pirice 
bMRagHdotb  over  tiie  "« "f  and  look  at  tha  lens,  vhen  yoa  will  see  an  immeiue 
quntl^  at  light  nfleoted  from  ita  edgaa.  Thia  may  be  remodied  b;  a  Tety  noxi 
irlut  will  do  a*  wall,  a  iiain>ir  atreak  of  black  vainiih  painted  to' 
of  the  lena.  It  ia  a  laoat  corioiu  fact,  that  aoics  of  our  beat  Icoa 
■•tn%  will  not  take  airr  pntM  to  Mmadj  tlii*  defect,  although  it  baa  been  often 
pointadaattatlieB;  and,  I  ibaj- add,  that  I  haro ae»r  aeon  a  leaa  witlunt  lhi«  defoot 
mere  or  leaa.  The  streak  of  black  Tamiah,  or  the  diaphiagm,  oMd  not  be  wider  than 
ueigblhof  aniach,  jiut  nifficient  to  cut  off  the  light  raflaotad  team  th»  edge  of  the 
leiu.  In  donble  lenaea  lued  for  portraitare  theraahould  aliaya  be  a  diapknga  betwovi 
iba  fioat  and  back  Una. 

Imfular  oily  laokmj  Una  and  ipUt  raaanmiig  Bufale  pafor,  or  the  apfMcMMa 
tiiucd  b^  attempting  to  oover  a  g»*sy  aurbo*  with,  water.  Ibate  •»  alway*  to  be 
tnead  Id  one  of  the  following  oamaaa : — 

Baiaing  the  plata  ont  of  the  balh  be&re  it  bM  baas  autt«i«nti7  long  iwiaraad 
(t  nuBole  at  leaat] ;  remoring  the  pUte  too  aoMt  from  the  lath  oi  bafbre  the  ether  baa 
bam  vaihed  a«*7 )  re-dippingthe  plate  aftec.e^Kwre  (wbioh  ahould  nanr  be  dona], 
■od  proceeding  to  deTslop  befine  the  oitiata  baa  bean  well  dnioed  off  the  aurfaoa ;  at 
■enning  the  plate  front  the  poaitioB  in  which  it  wma'  taken  out  of  the  both,  eaoaing 
tU  wlvB  aolntian  to  Sow  back  again  in  luue,  thtu  prodnciag  irregular  action  in 


IVnayianiit  tpati  and  tirtaii  an  earned  bj  impnie  ether,  pouring  the  developing 
MfaUiM  on  Iha  one  ipot.  dtrtf  glmna^  mora  eapaciall^  when  the  collodion  ia  thin 
■ad  die  bath  nentnL  Theaa  more  fieqnently  ooonr  when  the  glasa  ia  cddor  than 
tte  iv  in  tfaa  room,  the  latter  baomuaa  oondaoMd  aa,  thu  eurface  of  the  glaaa, 
«bieh  ifaonld  not  be  covarad  ontil  th*  moiature  baa  evi^oialed  again.  When  thoao 
•fMa  are  owing  to  tetne  bull  in  the  coUodian,  they  ma;  alvaya  be  uon:  on 
plite  bofure  expoaure  ;  and  ahauld  aaj  occur  in  an  importaot  pait  of  the  plate,  it  would 
h  bMter  oot  to  nee  it.  A  reticulated  appeaianoe  of  tbe  film  in  owing  to  impure 
ilinlinl  or  atbar  uaed  in  making  the  oaUodion,  or  to  immening  the  plate  in 
kttk  too  qkicklf  alter  l«Bg  coatad  with  ooUodiea.  One  oi  two  iBaight  linea  aei 
tteplitei  tranapannt  or  noai!;  ei^  an  oauaed  by  ohscking  the  plato  in  inmuriing  it  io 
tbnitBtabatb. 

ImfKhrig-eta-atd  or  riradar  Hack  liaoM,  appanting  a  dark  portion  of  the  plate 
from  tnotiwr  tut  to  intenaa,  are  caoaed  by  not  ponhng  on  the  deWoping  aolutiim 
•Matr;  Itar  ifjon  allow  it  to  atop  for  saingle  ioatant  on  any  ddq  part  of  the  [date, 
>t  wiU  melj  eauae  a  line.  There  ia  a  ytry  nice  airangenumt  for  ai^lTiog  the  dero' 
lopiag  eolution,  eapeoiaUy  the  protnanlphate  of  iron.  It  i*  aa  foUewi :— A  guMa- 
FnAabath.i«iBade,partofwhiehrctani«at  rigjht  englaa,  or  Mad;  M  (Fig.  71)-  ><> 
■Inch  tfaapIataA  ia  ahown  reitiug  againat  the  bat^  of  the  npfwi  pM^  C,  C,  C,  on  two 
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■DuUpiecet  or  block*  of  gutU-perelia -,  the  bottom  part,  B,  B,  bold*  tbe  derelopiiig 
tolntion,  tad  b;  turning  it  down  (Fif .  72)  die 
■olutioii  flow*  erenlj  otgt  tbs  Bur&oe.  Vba 
mat  Kirt  of  bfttb.  vill  answer  very  well  for  tba 
nilnto  of  lilTei  batb.  It  abonld  not  be  mada  at 
tigM  kdeIm,  a*  llie  plata  will  rest  more  nfclj  to 
drain,  &c,,  wben  tbe  batb  is  timed  up  again  if  it  be 
made  Iboi  (Fig.  73).  As  tke  ooUodion  driea  round 
tbe  neck  of  the  bottle,  it  will  be  neoeaaaiT  to 
lemove  it  carefully  willi  tlie  finger,  pienonalT 
to  coating  eooh  plate,  otherwiie  it  will  fall  and 
■poil  tbe  film.  Wlieii  the  collodion  i*  too  thick 
B  ~  it  will  not  flow  erenl;  off  tbe  plate,  and  came 

^le-'l>  a  cloudy  iiregularsnriiMe;  it  miut  then  b«  thinned 

by  adding  ether  aiono,  a*  tbe  latter  ba*  eraporated  in  greater  quantity  than  the  afcohol. 
If,  after  a  reasonable  aipOBore  in  a  good 

light,  the  cegatiTe  i*  intenaely  black  and 

while,  with  absence  of  half-tone,  the  batb  ii 

tooacid,  and  must  be  neutrsliied  by  oarefully 

adding  a  Bmall  quantity  of  ammonia^nibmte 

of  ailTei  aoluCion,  made  by  adding  liquor 

ammonia  to  a  solution  of  nitrate  of  eilTer, 

drop  by  drop,  until  Hie  brown  predinlate 

first  fonued  be  redissolTed.     The  portion* 

added  to  tbe  nitrate  bath  should  be  very 

small  indeed,  and  the  bath  tried  after  eadi 

addition.    If  so  much  be  added  ai  will  c 


ng.Jl. 


>  fbgging,  then  you  must  add  a  dn^ 
or  two  of  acetic  acid.  All  this  must  be  done  Tery  eanfiilly, 
or  you  will  surely  tpoil  th*  bath.  Tbe  more  acid  the  bath, 
the  longer  will  be  the  eipo«nro  required ;  bat  amateuta  will 
succeed  better  with  a  MUghtly  aeid  &ath  than  with  a  ptrfitUf 
tuutr^  MI,  the  latter  requiring  much  more  care  and  delicate 
manipulation  than  the  former;    but  the  tnutrel  iatJk  wHl 

I  th*  fnat  pAetefrapkt, 
avtr-in<lopaait  will  produo«  effect*  al 


As  collodion  loses  its  senntiTeness  when  dry,  there  hare 
"'' "'  been  *everal  methods  thought  of  for  pnaerving  it  moiat  for  a 

condderable  length  of  time  \  but  I  am  inclined  to  pve  the  preference  to  the  plan 
proposed  by  He«>ri.  Spiller  and  Orookes,  a*  I  have  taken  a  picture  in  that  maniur 
three  day*  after  tbe  plate  was  made  lensitire.  They  take  adT*nt*ge  of  the  pr^erty 
poaseaaed  by  cettain  "  deliquescent "  salts,  which  remain  moist  for  anjr  lotgth  of 
time  when  once  melted ;  and  many  of  them  abeorb  moiatnre  so  aageriy  from  the  air, 
that  it  cannot  be  easily  driven  off  except  by  coDsiderable  heat.  Nitrate  of  line  and 
acetate  of  pot«*h  wete  the  salts  originally  selected,  but  nitrate  of  magneaia  baa  been 
substituted.    HcMrs.  Bpiller  and  Crookea'  process  ia  aa  follows  : — 

"  The  plate,  coated  with  cdlodlon  in  the  usual  manner,  is  t«  be  rendwed 
in  a  thirty-gtain  nitrate  of  lilTSr  bath,  in  which  it  should  remain  rather  Ion 
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ii  genanQr  oontidvad  iieca«Mi7  (kboat  fire  minntei) ;  it  mnit  flien  ^  tli^ly  dnined 
mi  inmsiMd  in  k  Moonil  batli,  omuuting  of 

Nitrate  of  mipieaia  .  .  .  .  i  otmcM. 
Nttnte  of  (Utst  ....  12  gniot. 
Oltdftl  Metio  acid      ....     I  dnclun. 

Water 12  ounces 

lid  then  Iflft  for  about  flvo  minatM,  th«n  remored  and  placed  in  a  vBitieal  pontion 
an  Uiitting-pap«T,  until  all  tha  BurAuMi-moistura  liaa  drained  off  and  been  abiorbad. 
Thii  gcn^allj  takea  about  half  ui  hour,  and  thej-  maj  then  be  packed  away  in  any 
conTtniatit  box  until  Tsquired  fin  nis. 
I  "  Not  onl;  iM  the  lenaitiTeneaa  nnimpairad  bjr  thi*  treatment,  bnt  wa  'hifll',  on  the 
I  coKtnrj,  that  it  ia  ilightlj  increased ;  inatantanooos  oegatiTee  hare  been  taken  on 
pIitM  vhich  had  been  prepand  •ome  day*  preriously.  We  are  not  yet  in  a  position 
to  give  the  length  of  time  that  may  elapse  between  the  preparation  of  the  plate  and 
I  denlopment  of  the  pioture ;  mch  eiperimenta  necesurily  require  a  more  lergthraied 
period  than  we  hare  at  preaent  been  able  to  ^re,  bat  M  long  h  they  hare  yet  been 
I  kept  (npwardi  of  three  weeks]  there  has  been  no  appearance  of  deterioratian. 

**  Befbre  the  derelopDient,  «a  find  it  advisable  to  moisten  the  oallodioa  Sim  by 
{  immemon  in  the  sUver  batli  for  about  half  a  minute,  as  otherwise  the  pyrogallic  acid 
I  or  iron  tulution  would  not  flow  srenly  orer  tha  plate.    The  fixing,  Sec,  is  of  course 

mudnctad  as  usual. 
1  "  It  will  be  t*  well  to  draw  attention  to  a  few  point)  which,  although  not  absolutely 
Msmtial,  may  poaaibly  be  found  useful  in  practice.  The  glass  plates  should  be 
clsined  with  mM«  care  than  is  necessary  when  they  are  to  be  need  immediately ;  we 
bSTa  found  atK>Dg  nitrio  acid  applied  with  a  tootb-bmah  meet  couTenient,  With 
;  ngird  to  the  collodion,  we  have  tried  nuny  different  uunplea,  and  with  lolenbly 
nmfbrm  tuccest.  Tha  greater  number  of  our  experiments  have  been  mnde'  with  a 
j  tolenbly  thick  collodion,  the  tkohol  and  ether  of  which  were  in  the  proportion  of 
1 :  !,  mude  senntive  with  fbur  grains  of  iodide,  and  half  a  grain  of  bromide  of  smmo- 
niom  to  the  fluid  ounce.  Wa  have  also  employed  a  oollodion  containing  iodide  and 
bromide  of  cadmium  with  good  snoceee. 

"  or  the  thirty-grain  aili-er  solution  for  eioiting  the  plale,  we  hare  only  to  ncom- 
nnd  Ihe  oeo  of  acetic  inatead  of  nitdc  acid,  to  give  the  bath  that  fsintly  acid  reaction 
vhich  is  by  some  operators  considered  deurable. 

"  There  are  one  or  two  drcunistances  to  be  attended  to  in  the  preparation  of  the 
migneu*  b«lb.  Commercial  Aised  nitrate  of  magneda  ia  very  liable  to  contain  chlo- 
rine, and  also  to  have  an  alkaline  reactiou  on  account  of  the  fusion  being  carried  too 
&r.  Of  coune  the  qnantiUes  of  acetic  add  and  nitiate  of  sHrer  given  in  the  formula 
fcr  the  bath,  are  on  the  supposition  that  the  nitrate  of  magnesia  is  pure ;  if  this  be  not 
,  (he  case,  it  should  be  rendered  perfectly  neutral  with  acetic  acid,  the  chlorine  exactly 
I  praripitUed  with  nilrata  of  silver,  nod  then  the  proper  amounta  of  acid  and  silver  added. 
'  Hoverer,  if  the  impurities  ue  very  considerable,  it  will  ho  safte  to  reject  the  salt  at 
once.  This  bath  will  keep  in  good  order  fcr  a  long  time ;  the  only  point  to  be 
sttended  to  is  to  dcain  the  platea  slightly  after  coming  tma  the  silrer  bath,  and,  if 
I  necessary,  to  remove  the  liquid  Aram  the  back  with  blotting-paper,  so  as  to  introduce 
I  is  little  nlvsr  as  potiibla  into  the  nitrate  of  magneda.  A  solution  of  one  gnia  of 
'  lUver  to  the  ounce  is  quite  mfflcient  to  keep  the  plates  lensitiTe;  and  when  the 
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■boagth  tiiM,  M  it  wiU  in  tins,  toahirB  *  cBrtain  limit,  tka  Ji^  OTipniMian  dat 
alwa;  i  takaa  place  will  render  the  ulver  solatiMi  mffiaioitly  MMng  to  iIImIiii  off  At 
iodide  in  small  holes.  If  tbii  occur,  the  brrtii  caa  be  rertorcd  bj  oeirl;',  liut  not  quite, 
precipitating  tbe  Bilver  'willi  a  solutioii  of  chloride  of  nugaeiiuni,*iid  tlieii  flltenDg. 

"  One  of  the  moat  important  things  to  he  attended  to  ie,  the  neccnitj  of 
the  plitea  where  ihej  are  perfectly  free  from  any  light.    It  vill  be  erideot  to 
that  aoytbing  shi>rt  of  ahaolute  daikneu,  when  the  BeoaitiTe  surface  ia  exposed  to  its 
action  day  aAor  day,  ind  pcibatw  week  after  week,  nmat  ba  fatal  to  ita  iiiilai  i^ixMl 
dlaanlmeiB.     The  aceestity  foi  proteoting  the  pUtea  from  Koy  daletraiBDa  g— — 
ammoDia,  for  inataiue— ia  tM  obnoaa  to  nqnive  oomnieat." 

Ab  it  is  not  very  easy  to  obtain  the  nitrate  of  mtgneaia'piire  sxiBgli  dor  'jjnto- 
grcfdiic  puposcB,  the  iollowing  ohaarratiaBa  by  Mr.  Htrdwid  may  be  ■-"*»— "tt^g 

"  Kitratt  of  Magntna. — Nitnts  of  DMpMna  mcy  be  p««p«i:«d  by  Aaalaag 
napiaiia  or  ita  oaibonate  In  diluts  nitric  moid.  It  oryitalJiMa  with  dUicnlty  ia 
rhooiboidaJ  piistnB,  «hi<Ji  are  ieliqaeaoeiit  and  aolubla  in  an  eqtuJwwgbt  of  water, 
When  intjnuely  heated,  it  Iroeea  both  water  and  aud,  aod  magiitaia  rcmaina. 

"  Commeroial  nitrato  of  magnema  uiually  eontaiaa  chloiide  of  vagnaaiima,  aadif 
itliM  been  atroBgly  fated,  oithte  of  mKBeain  and  oxide  of  Ragniaioni  it  irill  be 
better,  therefore,  to  prepare  it  purpoaely  for  photography. 

"  A  aalution  of  utrate  of  inagiieda,  of  about  the  atrength  Mcoinamded  by  Hi. 
Spiller  for  preaerring  the  aensitiTeiieu  of  collodion  plates,  may  eaaily  he  obtamed  M 
foUowB : — Take  five  fluid  otneea  of  a  oolonrleea  ample  of  nitric  add  of  the  commrai 
itrength,  sold  at  about  tenpence  psr  pocnd  (ifieoific  graTJty,  1-36  to  1-1),  and  dHata  it 
willi  MTen  oonoea  of  water ;  then  weigh  out  oaiboaate  of  magneaiai  four  aubdm,  aad 
add  it  hy  degreea  until  all  efleneacenoe  hu  o«u«d,  asd  an  oedcm  of  B^naaia 
remaina,  rendering  the  liquid  mi^.  Next«dd-the  nitrate  of  ailTerroeamm«ndadwtha 
fonnulie,  viz.,  twelve  graina,  wliioh,  hovever,  auLf  oenvanieDtly  bn  incrtMod  to  kaU 
«  dnchta ;  agitate  well  until  a  piece  of  reddened  litmue-paper  ohangaa  to  Una  <d 
inuneniau  it  in,  showing  that  the  bath  is  alkaline,  and  then  flltn-  from  the  while 
depoait  and  add  of  glaoial  aoetio  acid  ens  drachm,  aa  reoommendad. 

"  Id  thii  process,  the  carbonate  of  magneata  flrit  Bsotialiiea  the  :nibao  aoidi,  «ob- 
Tarting  it  into  nitrate  of  magsMia-  the  nilnte  of  lilTSr  dMompoaat  any  aalaUe 
chloride  which  may  be  present,  ^reoipitatiQg  it  In  tbe  fimti  of  chloridD  of  ailvrr,  aad 
alio  reacts  upon  the  excess  of  earbonale  of  magarala,  producing  oarbanate  of  1^*0, 
whioh  renders  the  bath  alkaline ;  lastly,  the  aoetio  snd  Mnove*  the  alkalinity,  Iswiing 
in  the  liquid  «  traee  of  aoelirfa  of  siUvBr,  thua  giving  lAeolule  -seauri^  against  the 
existence  of  any  fna  nitiie  aoid,  whinh  wmld  destroy  die  aeositiTOMH  of  tke  yM- 
aorad  plates. 

"  The  aelntioQ  wlien  oompletcd  will  wnally  contain  s  4Bm11  qaantity  of  aoliUe 
aulphala  (evidenced  by  blonde  of  bariim) ;  the  pretipitaled  caifcuate  i£  iiimaisii 
beiny  nrely-waabed  luffloiently  to  Aee  it  from  all  traees  of  aalpfalfa.dt  aodsMd 
chloKde  of  magesaiam  or  ssdit^." 

Hc^e  recently  Ur,  Bhadbdt  haa  proposed  to  improTC  tin  prvoess  of  KesaM.  8pBlsr 
Kid  Crooltesbynmng  honey  instead  ofthemtnte  of  magnesia.  Althosgh  hoaeycasaot 
be  elaaaed  with  the  deliqoeeeait  salU,  in  oommon  wiA  other  lueryit^UMhle.a^M^  it 
has  the  property  of  lemajning  moist  far  a  aontidanible  tine. 

Mr.  SbadboU^a  psooesB  islas  foUows :— «  H«ring  pnparad  and  eieitsd  tiM  MOodkn 
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mtkemnal  munMr,  onitanmaTil  from  the  bttth  «f  nitrate  ofBiiTETitutobedraiiied 
{(tUf  doarij  for  sbout  Italf  a  niimto,  and  titen  irnmeraed  id  b  seetnid  bath,  conrillilig 
of  fiitilled  water  twnlj  to  Uiirty  cnmoM  to  oBeooiieeof  (he  eieitnT^  bath  (Hie -exact 
qmatitjiB  not  of  gnatinoBwat),  and  allnredto  remain  in  the  latter  mixture  iBti]  the 
liqmdfltfn  erinly  on  htdng  the  plate  up,  «%teli  will  bRppen  in  about  from  two  to 
thm  ninvtea  aft«r  innneiBion.  Tbe  object  of  tiat  procecdingis  to  wash  away  all  hot 
4  iGght  trace  of  free  nitrate  of  lilTcr,  aa  one  of  the  musm  nf  deterioratlaD  of  theplato 
ittheciTitalUzafionof  thieialt  on  the  mrfkceof  the  collodion.  Hiis  diitHled  water 
))>tti  diould  be  in  avertical  Teasel,  limilaT  to  that  used  for  excitiDg,  andthe  aanie  bath, 
if  freed  from  im^^tiee  aa  the]'  aocnmulate,  wiH  do  for  an  indefinite  time.    To  diE- 

nril  it,  I  ^ali  l«nn  it  the  wiaUBg  bath. 

The  idate  may  be  ramaved  from  thii  bath  as  aoon  aa  tbe  liquid  flowl  freely,  and 
■gain  drained  dovdy,  when  a  portion  of  the  preeerratlTe  lymp  ie  to  be  poured  on  and 
tnd  off  once  or  twice,  being  earefol  to  atoid  bublilee,  or  any  minute  partidea  of  matter 
btfag  left  on  the  plate  ;  which  U  then  to  be  placed  upright  upon  clean  blotting-pap«r 
vidi  the  oollodion-Bide  towaida  tbe  wall  to  drain.  In  about  ten  minotea'  tJBC,  tho 
Wer  edge  of  the  plrto  where  the  lymp  has  been  collected,  may  b«  touched  lighlly 
with  fredi  blotting-paper  to  retao^e  the  aapetflidty,  and  then  placed  in  the  darlc  frame, 
mtond  away  in  a  boi-foi  fUtnre  oae.    It  ia  net  neeeesary  to  3>erfbim  this  opention 


"  The  piMuiTatiTa  iynip  k  tbna  tnade : — Take  of  pure  honey  and  diatHled  watn 
^lul  parts  by  meeenre,  rail  thoroogfaly  and  filter.  In  my  ffflner  direetima  a  eixth 
part  of  the  Tolume  of  alcohol  wm  inoluded ;  but  further  experience  leade  me  to  con- 
niBr  thia mmemuumy,  if  not  detrimental. 

"If  thoroughly  excladed  from  the  action  of  li^t,  platce  thm  prepared  will  kc^ 
IDOd  fdr  a  Teiy  long  time.  The  aenritrilitj  i>  eerteinly  lees  tlian  when  fnah  plsteaare 
oed,  and  I  judge  that  the  expoanre  required  ia  about  doubla  the  time,  Ibr  the  same 
eoUodion,  if  used  immediatoly  aA»r  ila  removal  from  the  nitrate  bath ;  bnt  leannet 
dMeet  any  further  diminution  for  tbe  &i«t  twmty-four  houre,  and  1  bare  taken  a 
liotare  no  laae  than  three  weeks  aftor  excllMioD,  tmtwlth  »t  least  fbnr  times  the 
opOMne  required  for  a  (leafa  plate.  I  do  not,  faowerar,  reeouiuHud  l^a  platea  to  be 
k^  longer  dian  ii  raaUy  neoeisBry,  a*  the  obaneM  of  change  tmat  v«ry  litfle  aeUnlc 
Ime'an  eeitainly  great. 

"The  plates  may  be  developed  even  u  kmg  is  twdre  boon  altfr  eiponue.  This 
put  of  the  procew  is  conduoted  M  follows  : — 

"  Re  ^te  is  to  be  again  immersed  in  the  washing  badi  -and  left  fram  one  to  lea 
Mhntaa  lo  ao^  ooeasionalty  lifting  it  up  «Bd  down  to  faofUtate  tfte  Temoyal  of  tho 
wprfiKiM  symp,  and  Aoronghly  to  soften  what  remain)  npon  the  plate.  The  longer 
the  Utter  has  been  kept,  the  longer  it  should  be  allowed  to  so^ 

"Wbw  taken  out,  anifiinent  qnantity  ef  tte  derdeping  eohitiDniH-tobepouTed 
°^the  ^te  in  the  ordinary  way,  and,  provided  tho  paper  hu  *een  pwpeiiy  sotfted 
ialba  waahBgbath,  there  is  ao  greater  dMIpBttyespeiieneed  in  getting  it  to  Sow  ever 
Aas  whan  a  fre^  plate  is  used.  Ke  image  thoold  appear  very  slowly,  sndwlien  all 
Ihi  dWiils  -are  ont  bnt  vwy  t$jmtij ;  the  devdoplog  aelntion  it  tobe  wtnmed  into  the 
■aamro  (taking  eepcoial  care  not  to  allow  the  imall  ywtien  iwiaiug'oiL-the  pUte  to 
raa  k  Itnes),  a  feat  readily  pcrfcrmed  if  done  quickly,  and  the  plate  iMtantly  restored 
I  toalHriaeBtalpadtion.  A  mall  quantity  of  the  exi^liDg  bath  (a  thirty.giain'salatian 
«[*itaiteaf  dlrar),  from«nei^th  to«  aixth  of  dn  Tolume  cf  the  salnlioa  that  was 
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potued  from  the  plate  into  th«  tnoMiUB,  togatliM  witb  >  like  praportiaa  of  the  pn- 
■erratJTe  irntpt  (hould  dot  be  added  to  the  liquid  in  the  niauun  and  veil  mixed  ap ; 
thia  ii  to  be  poured  on  the  pUl«  and  kept  noriog  until  the  picture  ia  sufficiendj 
intcMC^  vhich  can  be  oairied  to  anf  degree  if  the  expoenre  hai  been  pniportionalcJf 
pndonged.  So  inleoee  can  the  high  lighti  be  made,  that  a  whola  daj*(  ezpoaure  to 
direct  imtabine  -will  not  print  through  them.  Of  contw  I  only  mention  thia  to  Aow 
vbat  oan  be  eSboted— not  irhat  ia  desirable. 

"Tbadereloping  eolattonl  adopt  ooiwitta  of  one  grain  to  the  ounce  of  water  wln- 
tion  of  pjrogallic  acid,  one-fourth  of  the  manitruum  being  the  ardioaiy  acetJD  add 
of  the  dru^iats,  or,  if  glacial  acetic  acid  ii  lued,  one-tirelfth  part  is  aufficieut." 

There  have  been  other  auggsBtiona  for  keeping  the  collodion  plate  moiat,  and 
therefore  eandtive ;  inch  aa  keeping  tlie  excited  film  between  two  gUwea,  £c.  I  fear 
that  the;  are  all  of  no  uie  ;  amongit  the  namber,  the  folloiriiig  promiaai  to  be  the 
meat  iuocesiful,  but  I  muat  add  that  I  hare  nerer  tried  it: — 

Captain  Uaroo,  of  the  French  artilleiy,  haa  addreaaed  to  the  Soei^t^  d'  Snoonrage- 
ment  the  description  of  the  following  proceaa  of  phott^raphy  upon  diy  oollodioa  : — 

"  The  manipulationa  in  the  emploTment  of  dij  oollodiao  aie  the  aame  aa  for  the 

iati  the  difference  Uea  in  the  aabatitution  of  ehloridsi  for  the  iodides,  which, 
without  exception,  loae  their  aeniibilit;  by  drying.    The  cUoride  of  ailTer  ia  aa  •»- 

■e  in  the  dry  state  u  when  moiat ;  and  although  ita  sensibility  is  not  equal  to  that 

loiat  iodiied  collodion,  it  uCTertbelest  remain*  superior  to  that  of  collodion  preaeired 
by  sugar,  honey,  mucilage,  or  salta,  which  besides  hare  the  inconTenienoe  of  bcoomiag 
sailed  by  dust    The  following  are  H.  Caron'*  prepantione  :^ 

"  Take  of  pnie  collodioa  three  and  a-half  fluid  ounces,  add  ten,  twelTe,  or  fifteen 
drops  of  chloride  of  iodine — as  an  arerage,  twelve  ;  spread  on  the  glass ;  plunge  i«  s 
bath  of  fused  nitiale  of  lilret  (forty  grains  to  the  ounce),  wash  with  common  water; 
let  the  glass  drain,  and  dry  it.  From  the  dampness  of  the  weather,  H.  Caron  hsa 
always  dried  rapidly  at  the  fire ',  he  is  not  sure  whether  this  is  indiipensabte. 

"Take  the  impression  in  the  camera  or  behind  a  negative.  He-dip  the  plate  ia 
the  balh  of  nitrate  of  liWar  for  eereral  seoonda ;  develop  the  image  with  pyr^allic 
acid,  as  for  moist  coUodioa ;  pyrogallio  soid  Qfleen  and  a-half  grains,  water  ten  oooew, 

ic  acid  two  and  a-hslf  drachms ;  with  the  following  hath,  pyn^allic  acid  flfteea 
and  a-half  grains,  water  one  and  a-liBlf  pint  (imperial),  acetic  acid  two  sad  a-half 
draohtos,  the  image  comet  out  more  slowly,  but  better.  Fix  with  cyanide  of  potasdom 
of  one  five-thousandth  (' auoinq  milliSme');  wash,  dry. 

"  The  fallowing  fact  will  give  an  idea  of  the  duration  of  the  exposure : — On  a  doll 
day,  to  print  throngh  a  negative  on  collodion,  requiml  an  expoeure  of  two  to  three 
seconds.  So  long  as  the  image  does  not  acquire  a  red  coloui  with  pyrogallio  acid,  the 
eiposme  has  not  been  eufBcieut. 

"  This  process  is  evidently  eioeedingly  nmple )  and  if  it  givea  good  impreesioaa, 
it  wiU  be  generally  adopted.  H.  Canm  says  nothing  respecting  the  quali^  of  these 
that  he  ha*  obtained ;  it  is  true,  however,  that  we  are  in  the  midst  of  winter. 

"  kLM.  Dubosoq  and  rsTeniiet  have  tried  this  process,  and  their  recolta  promise 
much.  The  collodion  applied  in  this  way  hai  all  the  adrantages  of  albumen,  and  the 
drying  by  the  fire  appeart  of  great  utility." 

The  process  published  by  Hr.  Shadbolt,  which  certainly  poasesse*  great  advan- 
tages, ii  very  ably  (allowed  up  by  Ur.  Uansell,  of  Guernsey,  who  published  a  modifi- 
cation or  improvement  on  Mr.  Sbadbolt's  procias.    It  is  nearly  as  follows : — 


Ml.  Mahbsll'h  imfkotbd  procem.  Ta 

AAcr  pDjiog  luine  tnaritsd  oomplintents  to  llr.  Shndbolt  Ibr  hii  Tilnable  invention, 

[r.  llanuU  adiJi — "  Ths  plate  biTiDS  been  eueftUlr  cleaned  and  iodiisd  n  luiul, 
te  tubKquoiit  manipalatioQ  moire*  itiaU  into  three  bewU. 

"  FiBET.  To  tnluce  the  hboudc  of  free  nitrtte  of  ulrer  on  the  plate  to  nearly  die 
imimiiin  neceairjr  fur  ict  aenaitivenetB  in  the  cuDera- 

"  Haring  drained  the  plalc,  inmetee  it  in  a  vortieal  bath  of  distilled  vater  for  ene 
ur  two  minutei;  take  it  out,  and  drain  it  by  leating  one  edge  on  blotting-paper. 
Amthac  method  ia  to  poor  on  the  plate,  reiy  gently,  and  not  on  one  ipoc,  ai  muoh 
dirtilled  voter  aa  it  will  oaiiy,  tearing  it'On  for  two  minnlea.  I  piefer  the  WMhing- 
bath ;  but  the  lecond  method  may  be  naefnl  on  ocobdoq. 

"Acsurib. — The  addition  of  nitrate  of  lilTei  to  the  waihing-bath  ii  auperfiuona ; 
tLe  capiUari^  of  the  Tilloui  nrfaoe  of  the  iodiied^film  retaina  a*  mnoh  ai  is  neeeieary. 
The  bath  of  oonraa  mod  aoqoire*  nitrate  at  ailrei  from  the  plalei ;  bnt  thii  ii  no  injury 
fiUitbecomet  aioeaiiTe.  When  the  amount  eioeeda  one  grain  pei  ounce,  the  bath 
nut  he  diluted. 

"  Smohd.  To  prewrre  the  aurftoe  of  the  plate  moiit,  and  the  free  nitrate  of  lilrer 
•m  it  from  oryttallislng,  by  meana  of  a  bygrometno  coating  of  ayrap. 

"  Oive  the  waihed  plate  two  dace*  of  ayn^  leanng  each  on  for  abont  two  minutee, 
Kith  waring.  I  nae  ayrup  which  haa  done  duty  ai  the  aeeond  does  of  one  plate,  ' 
the  Snt  does  of  the  next  pUte,  alway*  **"'«*■'''£  with  freah  aynip.  Oanlate  the  plate 
(ttm  angle  to  angle,  resting  on  blotting-paper,  to  obtain  a  peiActly  minored  nufaee, 
ud  itoie  away  for  use.    The  plataa  will  keep  for  a  month  w  dz  weeks. 

"  Smarit. — The  ayrup  U  made  by  taking,  half  and  half,  pure  honey  and  diatilled 
vatat,  and  Altering ;  in  ftat,  it  ought  to  be  as  dense  as  can  pais  throngh  ordinary 
I  vbite  filtering-paper.  The  greatest  oare  ahould  be  takcm  to  aroid  the  rednction  of  any 
P'ictioD  of  the  free  nitrate  of  tilrer  in  long-kept  platea,  by  baring  the  hygrometrio  film 
w  free  from  it  as  poaaible. 

"  Tvu).  To  remore  the  aymp  periectly  from  the  plate  befora  developing. 

"On  this  the  perftction  of  the  result  mainly  depends.  The  ayrup,  after  it  has  been 
n  the  plate  a  short  time,  eonaiata  of  two  laymai  an  outer  one,  which  remaica  soft  and 
hfgrametric  for  a  long  time,  and  is  soluble  in  eold  water,  and  an  inner  film,  •  com- 
ponud  of  sjnip  and  nitrate  of  silrer,  whioh  ia  insolnUe  in  cold  water.  This  is  easily 
proTed  by  washing  the  plate  in  a  reitical  glass  batb,  where  this  layer  ia  seen  separating 
in  bns-like  scales,  the  wat«  .meohanically  remoring  it.  These  acalea  may  also  be 
culkcted  on  a  filter  and  examined.  This  inner  layer  (with  a  mean  temperature  of 
iS*  Fah.,  and  a  mean  degree  of  humidity  of  -SSfl),  after  about  IfO  hours,  beooi 
idbemit  to  the  oollodion — at  fliM  round  the  mai^ina  of  the  plate,  and  then,  to  the 
*hole  lurface,  eorering  it  aa  with  a  ramisfa,  which  no  amooot  of  washing  in  (  " 
*stn  will  remore.  This  indurated  syrup  is  aolnble  in  hot  water ;  but  it  is  far  m 
dbetiully  and  safely  got  rid  of  by  steaming.  On  remoring  the  plate  from  the  dark 
■lide,  innerae  it  in  the  wathing-bath  for  flte  ninutea,  to  remore  the  outer  eyrup ; 
dnm  it,  then  hold  it,  collodion  downward*,  orec  the  staain  of  boiling  water,  piiured  in 
1  pa,  for  shout  ten  miontea  (the  water  i*  to  be  Tenewed  if  the  steam  does  not  rise 
fitdy),  taking  care  to  keep  thu  plats  four  or  Sre  inehea  from  the  turfaoe  of  the  water ; 
tlie  indurated  syrup  will  be  seen  gradually  to  disaolve,  and,  by  inclining  the  platp, 
nsTbamn  off  at  any  angle  you  choose.  In  the  proceM  of  steaming,  if  any  part  of  the 
nufaca  is  dispoeed  to  dry,  aa  will  sometiniss  be  the  case,  where  the  coating  of  syrup 
luppens  to  be  thinner  than  elaewhere,  it  muat  be  kept  wet  by  causing  tho  fluid  on 
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plate  to  run  oitt  it.  JIlov  tlw  pUta  to  dniii,  than  rsDrar*  tiw  nauuDUig  (yrap  by 
gsntly  pouring  diatiUsd  TUar  onr  it  one*  or  tvioo.  I^ain  the  plate,  and  pour  m 
pyrogallic  add  (do  image  vhataTer  ^ipora  undn  thia) ;  after  a  nfnats  or  tro,  wfam 
tlie  iodiaad  film  haa  been  well  in^ra^nated:,  pom  off  the  pyio  into  a  glaag  oontainii^ 
about  an  aighth  of  ila  Toliune  of  a  ^liitj-giaiii  mtrate  of  iilTer  aolnlion,  and  immfi 
plate.  Th«  iaage  npidlj  oomaa  oat,  and  maj  be  derdoped 
aaxB] 

"  JiMNorfa.— The  flnt  vaahinc^ff  of  the  ootM  layer  of  ijnip  may  be  efliscted  "hj 
pontuig  one  or  two  mtei*  on  A*  phte^  leanng  Ihaaa  on  for  a  few  minntea.     I  ^«Ar 
the  wMbing-bath,  and  only  mentko  thia  ae  a  nakeaUft  fcr  traTallen,  who  may  time 
avoid  the  nemaaifi'  of  oanyiag  oae.    The  darelopguBt  ia  ao  eren,  that  on  m  9  X  7 
pkte  it  i*  almoat  ia^oBsUa  to  «]r  where  it  oommenoaa;  &»  naifum  anaataaii  »f  tbe 
piatuce  ia  one  of  the  moat  beaiitxfiil  aipariaieiUa  Uwt  eaa  be  witmaMd — it  riaea  np  like 
tu  azhalatioQ,  and  ila  petfeotka  ie  axqairite.    The  n^atiTe  high  li^ta  are  ae  trana- 
paient  aa  glass,  and  the  half-toaee  and  blaolca  all  that  oan  be  deiired.    The  ataamad 
and  washed  platen  befiwe  dereliqtmant,  oonaiati  of  a  Urn  of  iodide  of  eih-er,  neaily 
pore,  in  a  atate  of  actinic  tenMon,  the  free  nitrate  of  Bilver  haring  been  almoet  entiiriy 
ranored;  indeed,  by  repeating  tha  ataanung  and  waging,  this  oan  be  doneeo  perfectly 
that  the  plate  may  be  espoaad  to  diffused  daylii^t  withont  injary.     This  ia  a  remaA- 
able  eiperintent,  which  thnwi  ao  mnoh  Ught  on  the  theory  of  this  traly  wonderful  art,   • 
that  it  will  amply  r^ay  any  oaa  who  has  Icaanre  and  talent  to  follow  it  np.     ne   | 
nogatiree  obtained  from  platae  that  hare  thna  been  depiiTed  of  their  origiiul  free   i 
nitrate  of  Bilrer,  are  equal  in  erery  napeot  to  others  that  have  not  been  ao  beated.    I 
Atnnnj  other  adrantagea,  Meaaing  the  plates  oieanaea  them  so  parfeotly,  and  givea  ut   ' 
sooh  ooraplete  maatery  over  thia  method,  that  I  sow  alwaye  use  it,  whethn  kept  a 
long  or  a  short  time ;  the  trouble  ia  BO^ng,  the  result  esrtain."  | 

■Kt.  MATaU'a  Day  OoUodlon  rrocaaa. — As  the  subjeot  of  preserring'  coDo-   ' 
dion  pUtas  for  a  Lmg  time  withoot  destroying  tbeir  emdliTeoess  ia  one  of  vital 
in^ortance,  I  oannot  refrain  from  ginng  Hr.  Mayall's  procaas  (or  using  a  dry  collodion ; 
and  I  may  add  that  tha  aame  gentleman,  at  a  ooneidirable  aaorifice  of  time  and  money, 
gave  one  of  the  most  iaatruotiva  leobiraa  on  tha  albmniniied  proocse  on  glsaa  ever   ! 
brought    before  the  London   Photographic   Society.     I  have  abeady  given  the  anb-    ' 
atanoe  of  this  lactun,  and  Aall  noiw  give  hia  method  tot  niing  dry  ctdlodion,  as  eopM 
froia  the  pages  of  the  Losdoa  Photegrapliie  Jovmal : —  | 

"  The  object  of  this  paper,"  ha  aaya,  "  ia  to  exidain  a  prooass  br  whidi  cdlodioB    | 
can  be  used  dry.     It  may  be  wall,  befive  deeotibing  the  mars  proeeaa,  if  we  endeftvonr    | 
to  eamprehend  somewhat  of  the  oheminal  action  which  ia  neoeaaary  to  the  prt>dnetioa 
of  a  good  collodion,  and  to  explain  Om  law  of  aobstitatioii,  upon  which  the  reaetiont  of 
this  highly  complex  o^ania  oompoand  may  be  said  to  depend. 

"  It  ia  well  known  to  shamiata  that  thare  are  ■  number  of  oiganio  subatoeaa,    i 
which,  when  treated  with  f,l|lorine  gae,  take  np  a  number  of  meuures  of  that  gai, 
equal  to  the  number  of  meaaiHea  of  hydrogen  that  are  taken  from  it  by  anotber  portion   . 
of  the  chlorine.     Qay  Lumu  wa«  the  first  to  observe  thia  phenomenon,  and  Douaa 
afterwards  remarked  Ihe  aaae  oha*g«  in  ml  of  toipentine,  and  founded  upon  it  hk 
1  theory  of  mbatitution.'  [ 

"  Example :— Acetic  add,  C(BjOi,  ia  convstad  by  the  aolien  of  ehlorine  into  ' 
chloracatic  acid,  C,  HCl,  0^  without  altwiag  tha  form  or  appsaranee  of  Om  ' 
origins!  acid. 
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"  Thi«  Uttei  product  fcsBu  vith  ozids  of  lilvar  a  Mluble  lalt,  vitbout  uij  praeU 
piUlkii)  of  cliLiiide  of  vlrv ;  whereu  oUorine,  in  ill  tlw  inotguug  aai^Kninds  o 
TUoh  it  fonw  tlw  elootio-iiegatiTa  ekmant,  yiaU*  wilb  libai  lolntiaiia  a  pmapittts 
ofdilorida  of  ailTv. 

"  Agiin,  ether  may  be  taken  u  oxide  of  ethjl,  C(HiO,  ediyleoe  bemg  the  primur 
■nrliwui  C^Hf  -f-  B  0  ^  bf  the  iHccmiTB  actioD  of  chloriDs  it  may  be  ooiiTerted  ai 
fallowi:— 

Oiideofethjl  CiH.O 

Sj  actioD  of  diloiine  becomes  C,  H,  CI  0 

C.HjCljO 
C.CljO 
"  It  vill  be  otaerred  that  the  chlonne  diqilacM  an  abun  of  hjdiogen,  and  tlkia 
actiaii  ooDtiiuiea  unUl  hydiDgea  Tanithe*  &om  the  miea. 

"Kov,  although  chlorine  was  the  flnt  eleotio-negatiTB' element  that  wai  obMorred 
to  haTB  this  property  of  lubetitutioi^  more  reMnt  inreatigatioiL  has  shown  that  iodine, 
bnmine,  utd  sven  fluorine  and  «ome  of  tJia  metali,  hare  the  property  alao,  and  foznt 
with  other : — 


Oxide  of  etJi;l 
Iodide  of  ethyl 
Bromide  of  ethyl 
Chloride  of  ethyl 
Sncflthyl     . 


C.HjO 
C,  H,  r 
Ci  H,  Br. 

C,  H,  CL 
C,  H,  Zn. 
And  the  metal  ethyli  again  form  iodidea,  bromides,  las. 

"  Now  thMa  ethyla  on  a  fiiat  gbmca  shonld  be  analogans  to  tha  true  iodij 
diloridea,  bnmiidaa,  and  shoitld  immediately  yield  praeipitUM  with  the  lunul  U 
mployed  for  their  deteodoD ;  bat  they  do  no  suoh  thing ;  they  are  aomptetely  maak 
ud  do  not  exhibit  any  of  their  usual  eharaetaiatioa.  It,  with  Benelins,  in 
Biury  Thiory,  we  regard  them  as  compounds  of  chlorine,  iodiue,  and  the  radical  ethyl 
C*  H(,  they  do  not  piedpitate  ailTsr  solntiMi*.  The  ahloiiiw,  iodine,  bromine,  exist 
in  their  constitution  in  a  totally  difiaiant  manBar. 

Similarly,  manh  gas  .  .  .  C,  H, 

fioducea  Chloroform  .  >  C,  H  CI, 

Bromoform      .  .  C,  H  Br, 

lodofbna'  .  .  C,  B  I, 

"  Lanrent  and  Gerhardt,  )a  the  French  sehoo),  hare  greatly  expanded  this  subject, 
Mtd,  in  the  opinion  of  ohamista,  have  eraa  gone  too  far  to  aocord  with  weU-Etttsblished 
tiewi  in  chemistry.  Much  remains  for  the  experimentalist  bafors  the  Ijue  limita  of 
nbslitiltion  can  be  properly  defined.' 

"  One  thing,  howeTsr,  is  established  without  fear  of  coutrOTers; ;  that  is,  that 
oiida  of  ethyl  when  brought  into  contact  with  chlorine,  first  loses  its  hydrogen,  and  ii 
trusfoimed  into  a  chlorcthyl,  snd  crcntually  every  atom  of  its  hydrogen  ia  abstracted. 

"  Iodine  prodnoei  a  limilsr  effect,  until  at  last  the  iodide  of  ethyl  has  oompletely 
let^Bced  the  original  ether,  and  has  prodneed  that  daoompoaitim  which  it  ia  tl 
pnirinM  of  tha  light  to  cSeeL  Uenoe  a  collodion  that  has  undergone  this  change  ia  i 
longer,  or  only  feebly,  unsitiTe  to  the  electro-negatiTe  ray  of  light,  and  thij  will 
aDemmt  for  the  deterioration  of  excited  oollodion. 

"  Now,  u  OTCty  excited  ooUodlon  becomae  dataricratad  by  keeping,  the  qaad 
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hu  lUuDgly  irnprwad  mi — I*  It  powiblo  to  impregDate  dis  ethar  irith  any  tuldu 
n  hjdiogeD  that  would  repair  tlia  vaata  goiog  on  in  tlw  exeittd  eoUodiMl  ?     i 
aftar  trying  varioiu  aubatanoea,  I  Iut«  fonnd  (but  that  do  actually  repair,  or  rather 
that  gin  olf  thrir  hydrogen  firat,  and  M  keep  the  ether  intaoL    Thme  »i»— 

.    C„B.O, 

Hellenin       .        .        ■    C„  H, 
TctpenoU  C^  H„  0 

"  Tory  email  quautitiea  of  theia  auhataneaa  added  to  the  ethar  prerenl  it  running 
■to  iodides,  bromidea,  and  ohloridea  of  tha  ethyb,  adll  learing  in  the  coUu- 
dioD  aofficient  of  electro-poaitiTe  elementi  to  enable  the  light  to  pnih  the  i''.d:de  of 
■ilTer  out  of  iti  feeble  combination. 

"  Wh>.t  Liebig  oallj  the  eremecanai«  of  organic  bodita— that  ia,  the  alow  iteoapmi- 
tion  by  the  aluorption  of  oxygen— ia  one  of  the  leading  eharaotorietica  of  highly 
implex  organic  fannt  rich  in  hydrogen,  analogona  to  patrefietion  of  nitrograiird 
:  aubttiiDceB.  In  the  instances  aboTe  quoted  there  are  two  affiniliea  in  aotion  ;~1 
i  the  affinity  of  nitrogen  for  hydrogen,  and  of  carbon  for  oxygen,  and  both  faciUuli' 
I  the  diimption  of  tbe  elemente  of  the  somplei  olganic  form ;  decay  and  utter  nnnihilt- 
I  tion  of  organisnt  tahes  place  ;  the  elementa  are  again  restored  to  the  inorganic  vorld. 
r  Those  who  wish  to  pnnue  the  inquiry  u  a  pnrely  chemical  iuvoetigition,  I  rttci  to 
Uebi^B  'Yegetnble  Physiology.' 

"Tbe  chemiitiy  of  this  prooeai  is  somewhat  obaonre.  Howerer,  some  of  our 
ableat  photi^raphia  ohemiats  are  now  InTcetigating  it,  and  no  doubt  ftom  their  lohonie 
mncdi  may  be  espeoted. 

"  The  usual  plain  collodion  is  excited  with— ^ 


"  No.  1. — 3  grains  of  iodide  of  ci 

I  grain  of  oUorida  of  zinc. 


i  ouDoe  of  alooboL  | 

"  DiaacdTe  the  chemicals  in  the  aloohol,  and  then  mix  with  the  cdlodion. 

Or,  No.  2. — S  grains  of  iodide  of  line.  I 

1  grain  bromide  of  cadmium. 
Or,  No.  3. — 2  grains  iodide  of  cadmium. 
1  grain  bromide  of  cadmium. 
!  Ja  grain  bromide  of  iron.  i 

I  ^  grain  bromide  of  caldnm. 

[         "  In  the  last  it  will  be  necesssry  to  dissolve  one  grain  of  brouidc  of  iron  in  j 

one  draohn  of  alcoho!,  and  use  one  Quid  grain  of  the  solution.    Simllariy  three  gnini  i 

I   of  brauide  of  caldum  must  be  dissolved  in  one  draciun  of  alcohol,  and  ono  Quid  ' 
1   grain  used. 

"The  excited   collodion  will  require  to  stand  a  few  days  to  settlo  completely.  ' 

I    Decant  into  a  dry  battle,  to  avoid  sedimenL    Spreed  as  uinal,  I 


TKBTS  OF  TBK  BIKEHOTH  OF  ACIDS.  i 

"  Bath — which  for  diathictioii  nke  tn  will  call  tlbtunisUs  of  dlTsr : — 
16  ounoM  dUtilled  -watai. 

1  Dimes  albumen. 

1|  ounce  nitrate  of  wlvsr  (ntulMl]. 
11  ounce  gUciel  tcetic  uid. 

2  gniiu  iodide  of  potMutum. 
"  The  iHniBifln  and  nter  must  be  well  mixed  fint,  then  the  g^eiil  icetie  kud 

tdded ;  ihahe  up.  end  let  ituid  three  hours ;  then  the  nitrate  of  eilrer  in  crTetele, 
ihehe  and  Alter,  et«nd  twenty-four  boun ;  then  ftdd  the  iodide  of  potesdtnn,  Slter 
igein,  ready  for  nee.  Cott  the  plate,  a*  ueual,  with  eollodion,  and  uae  the  albninina 
of  filrer  hath  ai  an  ordinary  silver  hath ;  waih  in  another  bath  of  dielilled  water  & 
minntea,  then  waih  the  back  of  the  plate  with  common  water,  the  front  with  diitJlIed; 
act  the  plate  adde  to  dry  in  a  rertical  poiilion,  in  a  piece  free  from  dust.  It  will 
keep  three  weeks.  Expose  in  the  oamera  as  usual,  firom  two  minutes  to  ten,  according 
to  the  light,  diaphragm,  &c.  PaM  ioto  the  ailTering  bath  again  three  mlnntai. 
DeTclop  with— 

0  to  3  grains  protoeolphate  of  Iron. 

1  otmiM  diitilled  water. 
I  draohm  glacial  acetic  arid, 

Wash,  nnd  fix  with— 

I  cyanide  of  polawiajn.  , 

30  vater. 

"  It  is  about  H  qnid  u  albumen  in  the  camera.  The  albnminate  of  ulver  bath 
lott  on  no  aooount  ha  exposed  to  daylight,  nor  the  derelopiug  aolution.  Potaarium 
nd  ammonium  salts  will  do  to  exeite  the  oallodion ;  but  it  will  not  keep  lo  long  ai 
with  the  metallic  iodidea. 

TaaU  at  thm  Btxuigth  of  Aotds.— One  of  the  great  caueee  of  Gulore,  to  which 
the  heat  photogr^hmrs  are  liable,  is  to  be  foand  in  the  adulteratian  and  impurity  of  the 
ohemioala  used.  To  this  question  Hr.  Hardwieh  directed  much  of  hie  attention,  and 
the  following  are  some  of  the  t«ta  and  remedies  his  eipertmenbi  enggeeted  to  him : — 
"  Xilra-SitlplHirit  Aaid. — Plan  for  making  nitro-iulphuiio  acid,  the  specific  grSTity 
of  the  two  acids  not  haTing  been  prerionaly  determined  ; — Take  a  strong  sample  of 
nitric  acid  {the  yellow  nitroui  acid,  so  called,  succeeds  very  well),  and  mix  it  with  oil 
of  vitriol  ai  followe  : —  --  "•• 

Sulfuric  acid       ...        10  fluid  drachms. 
NitHeacid    ....         10  „ 

"  Kow  ifflmene  a  thermometer,  an  indispensable  article,  and  note  the  temperature. 
IflhaoUofTitriolis  good,  it  should  be  about  130*.  If  it  link*  below  120°,  place  the 
miitnre  in  a  oapenle  (atetcnp  will  answer  the  purpose],  and  float  upon  bailing  water 
for  a  few  minutes. 

"  Having  done  this,  a  preliminary  experiment  with  a  small  tuft  of  ootton  wool  wiU 
Speedily  indicate  the  actnil  ttieogth  of  the  nitio-tulphurio  aoid.  Stir  the  tuft  in 
mixture  tor  Bve  minute*.  lUmovo  it  with  a  glass  rod,  and  waih  with  water  for  ten 
atea  until  no  acid  taste  can  be  perceived.  If  the  wool  becomes  matted,  and  gela- 
tioiiea  slightly  on  it*  flrat  immenian  in  the  acid  ;  or  if,  in  the  aubeequent  washing,  the 
fibre*  appear  to  adhere  and  to  be  disintegrated  by  the  action  of  the  water,  the  nibo* 
ndphurio  add  it  too  weak.    In  that  ease,  add  lo  the  acid  nixture  oil  of  vitriol  three 
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draohma.    If  the  oottnn  wta  utuilly  dinolred  in  the  flnt  trial,  «n  ■ddition  of  halt  i 

fbM  onneeof  oil  of  yilriol  may  ben^uired. 

"  Suppoeing  the  (^ott□n  not  to  he  ^aliiuMd  and  to  iraih  veil,  then  irring  it  out 
Toy  dry,  pull  out  tho  fibm,  and  bvat  it  in  a  tei(-tub«  irilh  rectified  ether,  to  wMcJi  • 
f^w  drops  of  alcohol  hsve  been  added,  If  it  is  iaaolable,  dry  it  bj  a  gentle  heat  and 
apply  a  flame.  A  brisk  exploaion  indiavtM  (hat  Ua  nitrD-tulphmic  uiid  employed  ii  loo 
mg.  In  that  mm,  add  to  the  twmty  drachma  of  mixed  acid*,  vater  one  drachm, 
BTSD  one  draohn  and  a  half,  if  the  componnd  waa  very  highly  ezplseiTe. 
"  Tjiere  i*  a  third  condition,  aomeirbat  different  bam  either  of  the  above,  whidb  ia 
poiiliDg  to  a  beginner.  It  ia  thia : — The  fibres  of  the  cotton  mat  together  Tcey 
■lightly  or  not  at  all  on  intmenion,  and  tbe  vaahing  procoeda  tolerably  well ;  the  oom- 
poDod  formed  ia  acaroely  eiploaive,  and  diaaolvea  imperfcclly  in  etbar,  leaving  little 
nodulei  or  hard  Inmpa  of  unaltered  cotton.  The  ethereal  aolution  yielda,  on  enpon- 
D,  a  film  vbiob  ia  opaque  inatettd  of  tmiapaMiit.  In  thia  case,  the  acid  mixtwe  ii 
alighdf  tooVeak,  or  the  temperature  ta  too  tow,  being  probably  about  S0°  iaatead  of 
ISO"  to  130°.  When  the  acid  mixture  baa  been  brougbt  to  the  proper  (trength  by  a 
few  preliminary  triole,  proceed  according  to  the  dirEctiona  given  a  few  pagea  in 
advance. 

"  Pitparaiion  of  Xtiro-siilphurie  Add. — The  process  by  oil  of  vitriol  and  nitre  it  :    | 
recommended,  id  preference  to  the  other,  to  the  amateur  wbo  ta  unable  to  obtain  nitric       . 

t  stTEngth.    The  conuDOD  oil  of  vitriol  sold  in  the  shopi  ia  often  veiy  I 
good  for  pbotogTsphic  purpoeea;  neverthclepa  it  ii  beat,  if  poraible,  to  take  the  speoifiG 
gravity.     At  a  temperatnn  of  66'  to  30°,  apecific  gravi^  1-833  if  abont  the  «*aa!  '    ! 
atiengtb,  end  if  it  lalla  below  thia,  it  will  be  better  to  reject  it. 

-e  ahould  be  the  purest  Eiinple  which  can  be  obtained.    CoBuneicial  nitre  - 
I  a  large  quantity  of  chloride  of  potaaaium,  detected  on  ditaolving  the 
nibs  in  diattlled  water,  and  adding  a  drop  ot  two  of  aolation  of  nitnta  of  ailvw.    If  a 
milkineM  and  subaequent  eurdy  dqioait  ia  fanned,  ehloiidei  are  pieaent. 

"Theae  chloride*  are injnrioua;  after  the  oil  of  vitriol  ia  added,  they  dMbojapot-  .} 
1  of  nitric  acid  by  oonrating  it  into  brown  fnmea  of  peroxide  of  iiiliiigaii,  which   ' 
■llara  the  stisngth  of  tbe  aolotion. 

"  Therefore,  if  pure  nitrate  ot  potaah,  free  trota  chloride*,  can  be  obtuned,  the  di^t  i 
additional  expense  la  not  worth  being  taken  into  aoeount  i  bnt  if  net,  the  finaat  cryitab  ; 
~  nitrate  may  be  picked  out,  and  will  probably  anawer  the  pnipoae.  > 

Nitrate  of  potash  ia  an  anhydroua  salt — it  contains  simply  nitric  acid  and  potaih,  | 
without  any  water  of  crystallizatioQ  ;  still,  in  many  casea,  a  little  water  is  retained  > 
mechanically  botvcEn  the  intontiGea  of  tbe  crystals,  and  therefore  it  is  always  better  to  : 
dry  it  before  use.    Tbis  may  be  done  by  laying  it  in  a  state  of  fine  powder  upon  blot- 
ting-paper, close  to  a  fire,  or  upon  a  heated  metallic  plate.  ' 
"  Wlietber  previously  dried  or  not,  the  sample  must  be  ndtued  to  a  line  powdtr  ' 
before  adding  tho  oil  of  vitriol ;  otherwise  portiona  of  the  aalt  escape  decomTi'^Trinn.      : 
"  Bnppoaing  these  preliminaries  to  have  been  properly  obaerved,  weigh  out  pun 
nitre,  powdered  and  dried,  SOO  graina.    ThiaqnantityiseqnivBlentlooneandaqDaTier  ' 
ounce  troy  or  apothecaries'  weigbt,  and  to  one  and  a  qaarter  ounce  avoirdupois  weight 
4-  CI  grains.    Tlaee  tbis  in  a  tea-cup  or  any  other  eoUTeuient  veaae],  and  pour  xcpoB  it . 
e  flnid  dracbm  and  a  half  mixed,  with  oil  of  vitriol  twelve  flnid  dntebne.   Stir 
well  with  a  gloss  rod  for  two  or  three  tninntes,  tmtil  all  efferTeaonK*  has  eeasad,  and  an 
a  peaty  mixture,  free  fVom  Inmpa,  is  obtained. 
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"DariOBthe  irtKdepToa««,kbDiid«iiee  of  dimefumMof  nitrioacid  winbagirai  I 
off,  wUch  mut  b«  lUoWed  to  mctpe  up  the  flus  or  into  the  open  air. 

"The  aboTfl  formula  will  iuTaiiably  nicceed  irith  a  good  tample  of  til  of  Titriol  asd 
pnnilrc.  Wbcn  tried,  hi>w«*er,  with  oommtreial  nitre,  it  failed  in  the  writer'Bhaiida, 
te  OBtton  being  gekUnised  and  diaacdved.  Therefera,  in  a  aeoend  experiment,  the 
additjon  of  vater  via  omitted,  and  the  retolt  proved  lotiatiutorT." 

Mr.  Hadow  reoomncnda  the  (bllffwmg  for  emploTment  with  oommerdal  nitre  :- 
510    graini. 
16J  dnchma. 
■Water 1 J  drachm. 

Ob««rreUut  the  qnaatitf  of  oilof  Titriol  in  tfaiafbrmuUiaincreaied,  to  allew  of 
rater  baisg  retained.  The  nanlting  mixtOM  ia  rny  fluid  and  tnoupaient,  and  the 
tty.  The  writet  hai  eeen  thia  foRonhi  tried  tirice,  with  sample*  of 
MBBwn  nitre  punihaied  at  an  ail->hop.  In  the  &nC  Ae  product  iraa  highly  aatierao- 
Imy,  but  in  the  second  not  quite  ao  good,  being  only  partially  a<dnb1e  and  giTJng  an 
(qalnomt  film.  In  diia  oaae,  probably,  a  better  naolt  Toald  bate  been  obtained  by 
halriDg  the  qiumiity  of  irater  direolsd. 

"  Walking  and  Drying  tki  Pyroxyliru.—Th«  tniztora  of  Nlphwio  acid  Uld  nitre 
leqmns  to  be  vied  ioraadiatoly  after  Ita  preparation,  M  H  aolidiflee  into  a  atiff  □ 
OB  eading ;  but  tlie  mized  aoide  may  be  kept  fitr  any  length  of  time  in  ■  (toppered 
bottle. 

"  nie  flbraa  of  the  DOtt<ni  ahould  be  well  polled  out,  and  imall  tnft«  introdneed 
iin^,  atirring  with  a  gkas  rod  is  order  to  keep  up  a  eonatant  interchange  of  particlet  _ 
of  acid.     The  paper  ia  cut  into  mall  aqnarel  or  atripe,  and  treated  in  the  ume  wa; 

"  The  quantity  of  either  mnit  not  be  too  great,  or  eome  portion*  will  be  imperfectly 
*eM  apon ;  ^Mxit  twenty  grains  to  each  fluid  ounce  of  the  mixture  will  be  auffleient. 
"  Time  of  iuunertion  rarie*  fhm  t«n  minntea  with  ootion  to  twenty  minntea,  or 
em  half  an  hour,  with  the  paper.  When  an  nnnnially  1a^  proportion  of  anlpburio 
aad  ia  naed,  a*  in  the  tbrmula  pym  for  die  oommerdal  nitre,  the  cotton  should  bo 
lemored  at  the  ezinratioii  of  eix  or  teven  mmntei,  aa  tiiere  ii  a  tendency  to  partial 
aalnlion  of  the  pyroiyline  in  the  acid  miztara  under  thoee  dnnnnstanoea. 

"  After  the  aotion  is  complete,  die  nitro-mlphufio  acid  ia  left  weaker  than  before, 
thnn  addition  of  nriou*  atoms  of  water  neeeeaarily  formed  during  the  ohange.  Htnee, 
if  the  aame  portion  be  'uaed  laott  thm  onoe,  an  addition  of  aulphuric  aeid  will  be 

"  In  nmorinf  die  pyioxylinB  from  the  nitro-anlphnrio  acid,  prew  out  aa  much  of 
te  bqnil  aa  pOMible,  and  vuh  it  rapidly  in  a  large  quantity  of  oold  water,  wdng  a 
0Hi  rod  in  order  to  piMeiva  the  flngers  from  injury.  If  it  were  atmply  thrown  into 
a  tm^  qnantity  of  water  and  allowed  to  ramain,  the  riae  in  temperature  and  weakening 
<rfftte  amd  mixture  might  do  mischief. 

■■  The  WMhing  should  he  coniinned  fbr  at  leaat  a  qnarter  of  an  hour,  or  longer  ii 
the  cMe  of  paper,  aa  it  ia  most  eeaential  to  get  rid  of  evary  trace  of  the  acid.  Whan 
tbenitra  plan  baa  been  adopted,  a  portion  of  the  bisulphate  of  potash  formed  adheres 
rery  tighUy  to  the  fibrrs,  and  if  not  carefully  washed  oul,  an  opaleseent  appearance  ii 
tern  in  the  collodion,  reaulting  fiinn  tbe  intolnbility ,  of  thia  aalt  in  tha  ethereal 

"  If  no  acid  tMte  can  be  ^srosiTeil,  and  a  piece  of  blue  Utmnt-paper  rcnuin*  in 
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oontsct  Tith  the  Sbm  for  flra  minuloi  without  aliuigiiig  in  oolow,  tli«  praduot  ii  | 
thonnif^j  mihed.  NsTertliaUM,  if  ttne  oin  Iw  apuad,  it  i*  ■  n&  plan  to  plioe  6m  ; 
pjnarliiM  in  ynzm  vkter,  ud  ■Uoir  it  to  Kwk  for  wrerel  boun. 

"Lutly,  imng  it  out  in  •  doth,  pull  out  th«  flbre*,  and  diy  by  n  gaitb  bM^  ^ 
•lir>7i  bearing  in  mind  tbst  th*  oompound  ii  mon  or  Ibm  exploiirs,  Mid  tbanioM  | 
tnnst  not  be  brought  too  nan  to  tha  flte.  AAar  diying,  it  may  be  kept  for  any  langA 
of  timei&a  ttopperadbottla.  It  bM  baen  itated,  on  good  autJKHitj,  thai  pji-axyUne  >> 
in  aome  caaei  liable  to  a  apontaneoui  dacompontion,  attended  with  erolutioa  of  nd 
fumea  of  paroxide  of  nitrogen.  Tbii,  howsTer,  nut  be  rare,  as  the  writer  baa  not 
oftan  met  witli  it  in  the  coime  of  hii  experience.  i 

"  HtCAPiTcu.TiaH. — lie  Aad  Mirtun  too  timiji. — Tha  appearance  of  the  ooUon  ia 
not  much  altered  on  It*  fint  immenion  in  tba  mixture.  It  waabei  wall,  without  any  . 
diaintegration.  On  drying,  it  ia  found  to  be  strong  in  texture,  and  prodnoaa  a  ^^™^^itT  '■ 
oiaokliog  aenaatLOn  between  the  fingen,  like  itarch.  It  e^lodea  on  the  ^plication  of  | 
flame,  without  leaving  any  ub ;  it  i*  inaotnble  in  the  uixton  of  ether  tikd  alaohol,  ' 
but  dinolTea  if  treated  with  aoetie  ether.  ' 

*'  Tlu  Asid  Mixiw  of  tin  fnpT  ttrtmflk.—Va  a^lutination  of  the  flbrea  of  lb*  i 
ootton  on  immenion,  and  the  product  waihe*  well ;  solnble  in  the  ethereal  tnixton,  | 
and  fielda  a  traniparant  film  on  eraptvation. 

"  Th*  Acid  Mixlttrt  too  iBtak. — The  flbr««  of  the  ootton  igglntinatB,  and  the  pjrc^- 
line  is  washed  with  difficulty.    On  drying,  the  taxture  is  found  to  be  abort  and  lOttM. 
It  does  not  explode  on  being  heated,  bat  either  bums  quietly  with  a  flame,  leanng  i 
behind  a  black  a«h  (in  which  ease,  probably,  it  consists  aimply  of  unaltered  ootton),  at 
is  toAj  sli^tly  combnatible,  and  certainly  not  explodre.    Treated  with  the  eth«nal  | 
mixtui^  it  dinolrea  only  partially,  IsaTing  bdiind  lamps  of  unchanged  cotton.    T%e  I 
solution  does  not  form  an  eren  tnuisparant  layer  on  eraporatioD,  but  beoomea  opaque 
and  cloudy  as  it  dries.    This  cpsdCy,  howeret,  may  be  seen  to  a  email  extiait  vitii   ' 
any  aemple  of  pyroxjline,  if  the  solvanla  oontain  too  much  water. 

"  By  studying  these  chsraoteis,  and  at  the  same  time  bearing  in  mind  that  a 
drachm  and  a  half  of  water  in  tha  quantities  of  add  giren  for  the  formula  will  mfiee 
to  oause  the  difference,  it  is  hoped  that  the  operator  will  overeome  all  diffioultiea. 

"  Puryficalian  of  CslladiM  Sohmtt—The  purity  of  the  ether  employed  is  a  matter 
of  more  importsnce  in  the  manufootnre  of  a  good  oollodion  than  that  of  any  other 
ingredient.     Thi«  point  must  be  attended  to  in  order  to  secure  a  good  reaulL 
I         "  There  are  three  kinds  of  ether  sold  by  manufeotoricg  chemists :— Fint,  otdinaiy   ' 

rectified  sulphurio  aihei,  aa  it  cornea  from  the  distilleries,  containing  a  certain  per 
I  ceatage  of  aloobol,  and  also  of  wstar ;  if  it  ia  good,  tha  ipeciflA  gravity  is  about  -7C0. 
j    S«Dond,  the  washed  ether,  which  is  the  same  agitated  with  an  equal  bidk  of  water,  in 

order  to  romore  aloohol.    By  this  proceeding  the  spedflc  grarity  of  the  fluid  is  ledooed  [ 
I   conuderably.    Tliird,  Mher  both  washed  uid  re-rectified,  so  at  to  contain  neither  | 
alcohtJ  nor  watery  in  this  case  the  speciGc  granty  should  not  be  higher  than  '730. 

"  The  fint  of  theee  oocDuercial  varieties  is  the  one  usually  employed  by  photo- 
graphers, sinoe  it  ia  sold  at  a  lower  price  than  the  .others ;  aometimei  it  is  exceadin^y  ' 
pure  and  good,  and  is  then  to  be  preferred  to  the  wuhed  other ;  but  odes  this  is  act 

"  Soma  of  the  qoslitiea  which  render  ether  unfit  for  photographio  purposes,  are  as 
fallows : — A  peculiar  and  disagreeable  smell,  either  of  tame  essential  oil  or  of  acetic   , 
I    ether ;   an  ncid  reactlnn  to  test-paper ;  a  property  of  turning  alcoholic  solution  of  | 
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iodida  of  f' ***■■■—  Imink  vilh  nnniuil  njuditj ;  ■  high  ■pecnfio  gnritj,  from  itqtei- 
idmadwiM  of  Rlaohal  ud  mtUr. 

"  Tha  BtluT  vhial)  hM  been  tMitli  wubad  tnd  n^tiUed  ig  «1w*t«  the  nuMt  nnilbmi 
ia  Mfflpontioii,  ind  MpecuUf  »>  if  the  Moond  dutJlUtioQ  wu  conduoted  from  quiok- 
liBB,eirboBataof  patuh,or«aBiliBiK>taili.  Then  alktline  ■ubctancM  o«ttaiiily  retain 
lb)  inpoiitiB*,  -wliiah  >pl>Mt'  to  be  of  U)  Mid,iwtnre,  and  leara  the  ether  in  tha  beat 
paMdUa  itmta  fbr  ma. 

"  Tba  redittillatioii  of  ether  it  ft  nmple  pntceai,  and  therefore  it  irill  be  daorilied, 
Ib  dealing  -with  ether,  howerer,  in  anj  fom,  the  gteataat  caution  mnat  be  ezerciaad, 
ta  teoDunt  of  iti  inflammaUe  nature,  Eren  in  pouiing  ether  boat  one  bottle  into 
iwtha,  if  Alight  of  any  kind  be  near,  the  vapour  ia  apt  to  take  &ra;  and  aoTare 
iaJDilea  hare  been  ocoaaionad  firom  thia  eanae. 

"iWijItnfiMa/.StJlar.—'Iake  ordinarr  leotified  eolphnne  ether,  and  agitate  itw^ 
vilh  n  equal  bnlk  of  water,  in  order  to  vaah  out  the  alcohol ;  atand  it  for  ft  t»w 
■instei  onlil  the  eonteata  of  the  bottle  aeparata  into  two  diatinet  atrata,  the  lover 
of  vU^ — i^,  the  watery  atratam — ia  to  be  drawn  off  and  rejaotDd.  Than  introduoe 
MBitio  poCaah  flnely  powdarud,  in  the  propistian  of  about  one  ounoe  to  •  pint  of  the 
wiahed  ethar ;  ihake  tha  bottle  again  many  times,  in  order  that  the  water — a  amall 
portioD  of  which  i*  itill  preeent  in  toliition  in  the  ether — may  be  Ihoronghly  ftbeotbad. 
Afiawtrda  aet  aaide  for  twenty-fbnr  houra  (not  longar),  at  the  end  of  which  time  it 
viD  probably  b«  obaerred  that  the  liquid  haa  ohanged  to  a  stiftv-fellow  oolour,  and 
that  ft  floconlent  dapodt  lifte  formed  in  email  quantity,  Laatlj,  bantfer  to  a  retort 
at  moderata  capacity,  supported  in  a  iftucepan  of  warm  water,  and  properly  eonneoted 
with  a  oondonaer.  On  applying  a  gentle  heat,  the  ether  diatila  orer  quietly,  and 
fruHmmt  with  very  little  loaa ;  care  muat  of  oourae  be  taken  tliat  none  at  the  ftlkaline 
hqsid  jvmtfinfil  in  the  body  of  the  retort  flnda  ita  way,  by  projeotion  or  olherwiae, 
into  tha  neck,  ao  ai  to  ran  down  and'oaatanunate  the  diatilled  fluid. 

"  A  mora  acanomical  plan  of  puri^ing  ether  ia,  without  preTioua  waehiag  with 
nler,  to  agitate  with  carbonate  of  potaah  or  with  quicklime,  and  rediatill  at  a  low 


"  In  order  to  preaerre  ether  from  decotnpo«ition,  it  must  be  kept  in  et^pered 
betllaa,  quite  full,  and  put  away  in  a  dark  place  ;  alao  the  atoppen  ahould  be  tied  orer 
withaUadder,  or  a  oonaiderable  amount  of  enpoiatian  will  take  place,  unleaa  tha  neok 
of  the  bottle  haa  been  ground  with  uuuinal  care.  Altar  the  lapee  of  eome  uonthl, 
probably  a  certain  amount  of  daoompoaitioii— eTidanoed  by  tha  liberation  of  iodine 
ban  iodine  of  potanium — will  ba  fonnd  to  hare  taken  place,  in  ipite  of  all  pre- 
aaatiaQa,  Thi<,  howerer,  ia  Bmall  in  amount  and  not  of  a  obanoter  to  injure  thafloid, 
ueapt  when  very  tianepannt  fllma  are  employed,  in  which  the  amount  of  iodida  of 
dver  it  reduced  to  ft  "■"■'"""" 

"  iWiAutim  of  Sfiriti  a/  VuM. — The  object  of  thia  opacalion  ia  to  ramoTe  a  . 
portion  of  water  fiom  the  ipirit,  and  ao  to  incr«ate  ita  ttrtngth.  Alcohol  thua  puriAed  | 
Bay  ba  added  to  oollodion  almoat^to  any  extent,  without  producing  glntinoeity  and  | 
nttanneeaofalm.  | 

"  Tha  aalt  tenned  earbonata  of  potaah  ia  a  '  deliqueacant'  aall--tbat  ia,  it  baa  •  j 
(Mat  attraction  tat  water ;  ooniequantly,  when  apirita  of  wine  are  agitated  wi&  ^ 
Mibonaiaofpotftah,  a  portion  of  wat«T  it  remored,  the  aalt  diaaolring  in  it  and  Cuming  | 
t  dMae  liquid  wUoh  rafnaea  to  mix  with  tlu  aloohol,  and  liakt  to  the  bottom.  At  the  | 
expiration  of  two  or  three  daya,  if  the  bottle  has  been  ahaken  frequently,  tha  action    I 
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ia  eomplete,  and  A«  lower  ■trattun  of  flnid  mB7  le  dnwn  off  and  njeetod.    Pnt 
oatbonate  of  poMah  ii  an  eipenaive  sdt,  tmd  Uierefore  a  conmoiwr  Tirietf  latj  h 
I   taken.    Erai  peariaah—A  highly  impure  foim  of  carbomte— -will  ne«Md,  if  no  beUer   \ 
ia  at  hand. 

"  The  qnantitj  of  cubooate  of  potath  D«ed  may  be  idxmt  an  omua  ud  a  half  to   I 
lialf  ■  pint  of  apirit ;  an  eiceaa,  hovarer,  does  no  haim.  ! 

'  "  After  the  dUtiUstioii  ia  eomplele,  a  fluid  is  obtained  contain^^  aboat  90  pw   I 

'  oeot.  of  abiolate  alcohol,  the  remaining  10  par  oent.  being  water,  n*  apedflc 
I  gtarity  at  SO'  Fafamkheit  ihonld  be  about  -S2S ;  eommereial  apirit  of  wiaa  bnig 
i    -886  to  UO.  I 

"  PrtparaHen  a/  th*  lodiang  tibv^oNMb.—Theae  are  the  iodidiM  of  potMri^li   | 
,    ammoniuni,  and  iron,  alco  the  double  iodide  of  potaaaiam  and  silTer. 

"  The  lodUt  »f  Pata—ium. — Iodide  of  pota»iun,  aa  sold  ia  the  abopa,  U  nften  MO-   i 
I   taminated  with  *srioaa  impoiitieB.    The  flrat  and  moat  ranarbible  ia  carbaaata  td  , 
.    potash.    When  a  aampls  of  iodide  of  potaaeinm  oontaina  much  carbonate  vt  potMfa,  it   I 
fbrtna  aaaU  and  imporfect  eryatala,  wbidi  an  atnogljr  alkaline  to  tsat-p^ar,  and   . 
become  nnist  on  exposure  to  the  air,  lh>m  t^  deliquescent  nature  of  tita  idkalM   { 
osabanalc    Solpbate  of  potash  is  also  a  eonmaa  impurity ;  it  May  be  detaAsd  ^  | 
.   ohkride  of  barium.    Commereisl  iodide  of  potaaMon,  bowerer,  is  nrAj  to  pni«  that 
no  change  whatever  is  produoed  by  chloride  of  barium  ;  thetefbn  a  mne  opalaMiMKC   i 
or  slight  milkinesa  on  adding  the  teat  aolution  may  be  disn^arded ,  btrt  if  a  ilxailaH   | 
white  precipitate  is  formed,  it  will  b«  better  to  reject  the  sample,  or  to  purify  it  ly 
•olution  in  sbong  alcohol.  \ 

"  A  third  impurity  of  iodide  of  potataiom  is  obkride  of  potassium;  it  it  datartad  | 
as  fbllows :— Precipitate  the  salt  by  an  equal  weight  of  sitrata  of  ailTer,  and  tres*  At 
yellow  nuuB  with  aolntioa  of  ammonia ;  if  any  chloride  of  silvar  is  preaenti  It  dialleas 
in  the  ammonia,  and  siter  filtration  ia  re-precipitated  in  white  curd*  by  tke  addhieK  of 
•n  eiceaa  of  pure  nitrio  aoid.  If  tlie  nitria  aoid  emjdoyed  ia  not  pure,  but  oontniDS 
tiaosa  of  &ee  chlorine,  the  iodide  of  ailrer  nmat  be  wall  washed  widk  distiUed  watsr 
before  treating  it  with  ammonia,  or  the  excess  of  free  nitrate  of  silTer  dieaohring  in  Ac 
ammoDia  would,  on  nentraliaiiig,  produce  chloride  of  alhvr,  and  so  causa  an  eamr. 

"  Iodide  of  potaanom  may  be  rendered  vary  pure  by  ra-eryatalliaing  fh»B  apiiil, 
or  by  diaeolTing  in  itrong  alct^ol  of  apeciSo  gravity  -63S,  in  whieb  bodi 
carbonate  of  potash  ara  inaolubli?.    The  proportion  of  iodide  of  potaasinni 
saturated  alcoholic  Kdntions  varies  with  the  atnogth  uf  the  spirit. 

"  TJit  Iodide  ■/  Aii,moKHm. — This  aalt  may  bo  prepared  by  adding 
ammonia  to  iodido  of  iron,  but  mere  easily  by  the  followuig  prooeas  : — A  atrong  adn- 
tion  of  liydroantpbata  of  ammonia  is  flnrt  made,  by  paaaing  tul^iiretted  faydngaa  gas 
into  liquor  ammonia.  To  this  liquid  iodine  is  added  until  the  whole  of  the  ■ilybaiat 
of  amnHmium  has  been  converted  into  iodide.  When  tbia  point  is  nac^ed,  A*  aolutioD 
at  onee  colour*  brown  from  aolution  of  free  iodine.  Oa  the  first  additiDn  of  the  iodine, 
an  escape  of  aulpbuiettcd  hydr^eu  gu  asd  a  danae  depoait  of  sulphur  take  jdser. 
After  the  decomposition  of  the  hjdrcoulphate  of  ammonia  is  complete,  a  pottioM  af 
hydriodio  add — formed  by  the  mutual  raaotion  of  snlphuretlod  hydrogen  and  iodine — 
attacks  any  carbonate  of  ammonia  which  may  be  present,  and 
The  eSBrvoscenoe  being;  over,  the  liquid  ia  still  add  to 
hydriodio  add;  it  ia  to  be  cautiously seotraliced  with  ammonia,  and ersvorated  bydf 
heat  of  a  water-bath  to  the  crystalliiii^  point. 
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"  The  ayrtJa  «hoiiId  be  thoroughly  dried  over  >  diih  of  tulphnric  add,  «nd  tj 
Hilcd  in  arnill  tabea  cantaioiag  eich  about  ha}f  a  draclim  of  the  Uilt. 

"  The  writCTinTBriBhly  employe  the  iodide  of  Kmmoninm  for  the  pnrpo«B  of  iodiBiiig 
collodion,  nd  finds  tli*t  at  the  expiration  of  two  yean  from  tlie  time  of  pTep«i«tJoii 
the  ult  is  itill  perfectly  eolaurlcsa. 

"  Iodide  of  unmoniuni  is  Tery  soInMe  in  alcohol ;  but  it  ii  not  adTiBsble  to  keep  it 
ID  lolutioil,  from  the  rapidity  irith  which  it  decotnposeB  and  becomes  brown. 

"  The  moat  oommoa  impurity  of  commercial  iodide  of  ammonium  ii  initiate  of 
uuBOnia ;  it  ii  detected  by  its  sparing  solubility  in  ajcohol. 

"  Th4  Jadidt  nflnm. — Iodide  of  iron,  in  a  etafe  fit  for  photographic  nae,  if  tvtj 
eaaily  obtained  by  diuolTing  about  a  drachm  of  iodine  in  an  ounce  of  'proof  spirit* — 
that  ii,  a  mixtoro  of  equal  bulla  of  spirits  of  wine  and  water,  and  adding  an  exoeea 
of  iron'  fllinga.  After  a  few  hours,  a  green  aolution  is  obtained  without  the  aid  of 
heal.  The  preeence  of  metallio  iron  in  eiceaa  prevents  the  liberation  of  iodine  and 
deposit  of  peroxide  of  iron,  which  would  otherwise  speedily  occur, 

"  BetJile  to£Jt  of  I^Uatium  and  Silvir.- — Tn  preparing  this  eomponnd,  firat  form 
iodide  of  ailver  bj  dissolTing  equal  weights  of  iodide  of  potaasinm  and  of  nitnte  of 
bItbt  in  separate  portiona  of  rain  or  diatilled  water,  and  wasting  the  reaoltinf  yallnw 
precipitate  upon  a  filter.  The  washing  is  to  be  conducted,  firat,  with  water  to  wash  away 
the  nitrate  of  soda,  and  afterwards  with  a  small  portion  of  alcobol  to  difplaoe  the  water. 
"  Then  digest  the  yellow  mssa  with  excess  of  iodide  of  potnssium  in  apirita  of 
wine,  tmtil  a  aaturated  solution  of  the  double  salt  is  obtained. 

"  An  analysis  of  a  saturated  solution  of  double  iodide  of  potatuom  and  silTer  ii 
alcohol  of  spcciflo  gravity  'S3fl,  gaTe,  aa  the  quaulity  of  both  sslti  present  in  one  fluid 
onaee,  iodide  of  potassium,  siity-four  grains;  iodide  of  rilrer,  Iwenty-fbnr  gta' 
Therefore  in  the  proparation  one  and  a-half  drachm  of  powdered  iodide  of  potani 
and  about  twenty  grnina  of  iodide  of  silver,  obtained  by  precipitAtlnf  flftem  giaina  of 
sitnte  of  silTcr  by  an  eqnal  weight  of  iudide  of  potaasinm,  may  be  digested  for  same 
boon  in  an  ounce  of  the  spirits  of  wine. 

"/otEA  o/CoAnitwi,— Thissalt  ia  fbnnod  by  heating  filing*  of  me! allie  eadminm 
wifll  iodine,  or  by  miiiag  the  two  together  with  addition  of  water. 

"  Iodide  of  cadmitun  is  very  soluble  both  in  alcohol  and  water ;   the  aolil 
yielding  on  evaporation  Targe  six-sided  tables  of  a  pearly  lustre,  which  an  pennaneBt 
ia  the  air.     The  crystslline  form  of  this  salt  is  B  eiifficient  criterion  of  its  purity," 

Tka  Oollodlo-Albunen  VroceBa. — Another  process  for  facilitatiDg  the  ti 
of  the  collodion,  has  been  brought  forward  by  Mr.  Ackland,  a  gentleman  eonneeled  with 
Hsara.  Home  and  Thornthwute's  establiahment,  whieh,  with  their  permiaaion,  we  m 
;  niiUed  to  give : — 

'  This  is  a  process,  mvenfed  by  Dr.  Taupenot,  for  obtaining  negatiTei  on  ^aas, 
whid  bids  fkir  to  outrival  all  others,  being  easy  of  manipulation,  and  giving  renilli 
ef  the  most  exquisite  minatin  and  beauty.  Glass  plates,  when  preparod  and  excited 
hj  this  proeev,  may  be  kept  at  least  a  fortnight  before  being  derrioped,  and  these 
plates  when  exposed  in  the  frame  may  he  developed  immediately,  or  kept  tor  daya 
j  Wore  commencing  Ihii  operation.  Indeed  it  is  qnite  possible  to  prepare  and  excite  a 
number  of  plates  before  leaving  Lome  to  go  on  a  tour  of  twelve  or  fourteen  dayt ;  to 
,  eipeae  the  plates  at  any  time  or  place  during  the  journey,  and  hring  them  home  to  he 


"The  manipnlation  may  be  said  to  eooaiat  of  nine  distinct  operationa : — 
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"  ],  dtanaif  Uu  FlaU. — For  Thioh  tha  direetioDi  already  given  will  luJBoa. 
"  2.  Cftins  wiM  Jv^ui  Qillodiim.'-Th«  collodion  neMMu;  to  be  lutd  in  (Ut  '. 
procM)  mnit  be  one  yielding  good  offaftH  ^ictutee— that  aupplitd  by  Home  vA 
Thomtlivaita,  onder  the  name  of  n^atire  collodion,   aniwen  admitablj.     Himm  , 
aupplied  either  ready  iodiied,  or  the  oollodioo  and  iodiiing  in  separata  bottlea.    Ai  . 
(hia  oollodion  becomu  leM  lenutiTe,  after  being  iodiied  a  fortnight,  it  ia  adviaahle  to    ' 
iodiie  no  more  than  will  be  used  in  that  time— therefore,  cbtaio  the  oollodion  aad  tbe 
iodicing  eolation  aaparata,  ai  the  mods  of  iodiiing  thii  collodion  ii  rery  umple.    Half 
an  onnoe  of  ths  iodiiing  lolation  !■  mixed  with  one  ounea  and  a  half  at  collodion,  ntd 
the  miitote  allowed  to  aattle  twelve  houn  before  being  uaed ;  and  it  ia  even  adTJaaUe 
to  ponr  off  ths  dear  adotioa  into  a  peTfcetly  clean  bottle,  in  order  to  get  lid  of  maj  ; 
inacduble  matter  wbioh  may  lall  to  the  bottom.    The  plate  having  been  th(»oii^y  j  I 
eleanad,  and  reoeiTed  its  final  palish  by  the  use  of  a  prepared  chamois  leather,  is  coaled  .  ! 
witli  the  n^ative  ooUodion,  which  has  been  iodlied  at  least  twelve  houn,  and  allowed  j  ! 
to  tattle.  I 

"  1.  Veiling  tit  Cetloiim  FUm. — After  the  elher  hat  evaporated,  and  the  surfice  of  I 
the  eoUodion  appears  sot,  the  plate  mast  be  laid,  collodion  aide  upwards,  on  a  ^ass 
dipper,  and  plunged,  with  oni  dmenward  noesMnf,  into  a  bath  filled  to  wilhia  an  iadi  | 
of  the  top  with  oollodion  bath  solution,  prepared  by  dissolving  one  ounce  of  nitnte  | 
of  silver  in  two  ounces  of  distilled  water,  and  two  grains  of  iodide  of  potassium  in  i 
one  draofam  of  distilled  water ;  nix  the  two  solutions  and  sbalie  well  together,  until 
the  precipitate  which  i«  flnt  thrown  down  is  icdissolved;  when  this  tskea  plaoe^  add 
fourteen  ouneea  of  diatilled  water,  and  two  drachms  of  alcohol.  On  the  addition  of 
the  water,  a  turbidnesa  ensues,  which  must  be  removed  by  the  solutiun  bong  veiy 
carefully  filtered  through  filtering-paper;  and  the  filtered  liquid  should  be  clear  and 
transparent,  free  from  sny  deposit  or  floating  particles,  and  must;  possess  a  aligliily 
acid  reaotion  of  test-paper. 

*■  In  order  to  awertain  if  the  solution  thus  prepared  possesses  ths  necessarj  aaunint 
of  free  aeid  without  superabuDdance,  proceed  to  test  and  to  comet  it,!if  nniiiisasij 
The  solution  must  he  carefully  filtered  through  flltoriog-  paper  before  being  tued. 
After  the  plate  has  been  allowed  to  remaia  in  the  bath  one  minute,  it  ii  lifted 
oat  three  or  four  times,  in  order  to  facilitate  the  removal  of  the  oOg  tpptmrnittt 
which  the  plate  now  present*.  When  the  aurbce  appears  wetted  uniformly,  on  beang 
drawn  out  of  the  solution  the  plate  is  removed  from  the  dipper,  and  the  ezoeaa  of 
solution  drained  o^  and  is  then  placed,  collodion  side  upwarda,  on  a  fixing  stand,  and 
distilled  or  filtered  rain  water  poured  over  the  surface,  so  as  to  remove  «<  mvA  ai 
piuiiU  oj  IHt  iaU  ttluliai  tnaa  the  surface.  The  plate  is  now  removed  from  tin 
filing  stand,  the  back  well  washed  with  wster,  end  then  placed  nearly  upli^it  on 
blotting-paper,  with  the  face  against  a  wall  for  mf  nwute,  to  drain.  Thia  and  safa«e>  j 
quent  (gentians  (except  exposure  in  the  camera)  must  be  performed  in  a  dark  idcd.       I 

"i.  CWwf  wifA.^lhiBwn.--Havingallowed  theplate  todraia  onenunute,plaae{t  i 
again  on  a  loveUing  aland,  with  the  film  upwards,  snd  pour  over}  it  as  much  of  the  , 
iodiied  albumen  as  the  plate  will  bold,  from  a  glass  mesauie  oontoiaing  not  mors  than 
enough  of  the  albumen  to  ooat  two  plates,  ponr  off  the  exceas  into  the  meatnre  asd 
again  cover  ths  plate  with  sibumen  three  separata  times ;  ultimately,  drain  off  as 
much  as  possible  of  the  eicess  of  albumen,  and  place  the  plate  nearly  upright  against 
the  wall,  with  the  coated  side  inwards,  to  dry,  which  takei  place  in  an  ariiataj 
Icmperature  in  about  one  hour. 
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*'  In  coaling  with  ■Ibomcn,  the  prewnoa  of  Mi-babblet  or  duit  mntt  b«  guarded 
•gaintt.  The  fonner  can  buQj  be  done  by  Uking  e*ith  In  ponring  the  elbometi  into 
tlie  mcunre  end  on  the  plate,  not  to  ponr  so  u  to  generate  aii^bnbble*  in  the  liquid. 
But  ihoold  mj  be  delsoted,  hold  the  pbte  horiinLlell]'  and  give  it  uiother  oMting  of 
ilbumeD ;  than  incline  the  plete  so  thtt  the  bnik  of  the  liquid  (ball  pan  oTar  and 
atrj  off  the  bdbblee  with  the  nmning  itraun.  Dust  on  the  plat«  rasat  he  pie- 
nated  bj  opeiating  in  a  room  ii  ttta  from  thia  photographio  enemjr  m  poaable. 

"  In  order  to  render  the  coating  of  altniman  aa  nnifbnn  aa  poaubls,  the  plate  mnat 
•Uad  to  dry  on  tiro  or  three  layeia  of  fllteiing-paper,  and  the  upper  nrfaM  Mnat 
louch  the  wall  at  m*  point  onlf/,  and  not  be  allowed  to  reat  againat  it  along  ita  entin 
upper  edge. 

"Vhen  the  albnmen  costbg  ii  fAorM^i^ifry  (and  not  till  then),  the  plate  ii  ready 
tit  be  eidled ;  but  if  more  haTe  been  prepared  than  are  likely  to  be  naed  for  taking 
pKturaa  on  dnring  the  next  ten  days  or  fortnight,  they  may  be  itowed'away  in  a  plate 
box,  ready  to  reeeiTe  the  eeoaitive  iwating  at  any  tine.  The  antlioc'a  experience  haa 
M  him  to  believe  that  theee  albuminiied  plates  will  keep  good  any  length  of  time, 
.u  platei  which  had  been  coated  a  month,  when  exoited,  axpoaad,  and  dereli^d, 
•[geared  to  poeaeea  ail  the  propertiee  of  recently  prepared  plate*. 

"  S.  Bteitvig  Vu  Albumm  Coalinf. — Prior  to  the  platea  being  exoited  they  mutt  bo 
linrtagUf  dry  and  free  from  any  pattiolea  of  loose  dust  on  the  snr&oe,  back,  or  edge. 
SiOcieat  of  the  albumen  bath  solution  most  be  fllteied  through  Altering  paper  to  fill 
a  lipping  bath  of  the  required  tiie,  so  that  the  plate  can  be  immeraad  in  it 

"  The  careful  flUerias  of  the  fluid  is  very  necessary  in  order  to  free  it  from  any 
floating  psitioles,  and  to  separate  the  animal  charooal. 

"  A  bath  hanng  been  prepared  by  diasolring  an  ounce  and  a  half  of  nitiato  of  nlnr 
in  tixteen  ounces  of  distilled  water ;  addii^  one  ounce  of  ^aoial  aoetic  acid,  with 
^n  dnwhma  animal  charcoal,  which  haa  been  kept  for  use  in  a  oloaely  itoppered 
bntde — the  plate  ia  now  taken  and  laid,  albumen  aide  upwards,  on  the  dipper,  sod  then 
l^ivsred  into  a  hath  with  on  iteady  dowtuwtrd  mottmmt,  where  it  is  allowed  to  remain 
MssHuMi);  it  is  then  taken  out,  the  excess  of  liquid  drained  off,  and  placed  on  the 
liiBg  stand,  with  the  albumen  aoifaoe  uppenuoat,  and  a  stream  of  water  pouted  over 
''faratleaat  one  minute,  so  aa  to  remove  every  pertiole  of  the  bath  solution.  This 
xiisplets  washing  is  very  neoeesary,  in  order  to  prevent  ttains  in  the  after  develop' 
aeat,  which  invariably  takes  place  around  the  edges,  if  not  thoroughly  waahed.  The 
piste,  baring  been  thoroughly  waahed,  is  leaned  against  a  wall  to  dry,  or,  if  required 
fjT  iomiediate  expoanre,  may  be  dried  <m  a  plate  of  heated  metal  or  foot-warmer ; 
^  but  in  no  case  must  the  ezpoeuie  in  the  camera  take  plaoe  until  the  surEice  is 
I  HwtongMy  dry. 

"  t-  Sxpottn  in  tit  Camtra.  * — >Aa  hefbre  stated,  this  oparatiau  may  take  place 
i^Mdiately  the  plate  ia  Uioroughly  diy  alter  being  exdted,  or  a  fortnight  may  inter- 
*(oe  between  the  exciting  and  eipoeure,  provided  the  plate  is  kept  very  carefdlly 
'  ududed  &om  light  and  any  chemical  or  sulpburoua  vapoun,  in  a  plato  box  adapted 
(w  that  pnipote,  with  the  sensitive  aurface  towards  the  back  of  the  box.  When  the 
tipcnnt  ia  about  to  take  place,  or  at  any  time  previously,  the  camera  backs  may 
"tii  have  a  plate  placed  in  thom  ready  for  eipoanre ;  to  do  this,  the  camera  bade 
nut  he  taken  into  the  operating  room  and  the  door  dosed,  so  as  to  eidude  all  while 

•  Cuemiut  be  tiken  chat  the  dirMl  ravs  tram  Uw  nu  ibill  not  tall  «a  tbs  I«u or  enter  tlie 
""»  Joilm  Oie  exposore  of  a  tfat*. 
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A  (tap  of  tlie  oaimia  back  ii  op«iud,  and  the  pnparad  plate  laU, 
with  ila  maativt  (urfiua  dbumwr^  oi  iwzt  tika  aliding  flap,  m  tliat  i(a  ocnen  m^ 
rMt  on  tlu  bIvk  win  Mnun  of  Uu  plate  fraiDa  pranouil;  pUo«d  villiui  tha  caman 
back  Madj  to  TtoeiTO  it    Tlio  hingad  flap  u  no*  oloaed  ud  kapt  foun  opaniiig  bj 

olMtly  down  to  ai  to  gaud  M17  acc«w  of  liglit,  and  it  u  tlieo  teadj  to  bs  placad  in 
ths  oam«a,  and  ma;  be  taken  into  tiie  upan  «ii  with  impunity.  Should  the  expoaoR 
not  take  plaos  inuiwdiataly,  or  ahould  Iha  oaaiera  back  kara  to  ba  earned  any 
itiitancfl,  it  it  adrkabU  eitkor  to  wn^i  it  np  in  a  black  cloth,  01  wanra  the  fl^i 

the  bank. 

"The  fbaming  ii  oonducted  in  the  same  vaj  at  naual,  tnd  the  c^  f^lMoioB 
the  1^ ;  the  fbouaiag  gkaa  it  no*  rtisOTtd,  and  the  caman  back  fitted  into  the 
tarn*  apaiture,  wtlA  'At  tiidiiif  fi*p  lusf  <A«  lau.  The  alidiog  flap  it  polled  up  to  ila 
fulleat  «xtal^  pUeiag  tha  hand  on  the  camera  back  to  prevent  it  riting  out  of  tbt 
caman  with  thit  aotioB.  The  cap  of  the  lent  ii  th«i  EmoTed,  lO  that  the  li^  oaj 
be  ackttittad  into  the  ramrra,  and  to  fall  on  the  aenaitive  lutface  of  the  pUttt.  Aflei 
the  ncceuary  time  of  axpoanie  haa  taken  pUot^  tin  oap  it  rqdaced  on  the  lent,  At 
sliding  flap  ia  puahad  down,  and  the  camera  back  withdrawn  from  the  eaaenii  tba 
plate  can  then  be  taken  into  the  operating  room  to  ha  developed,  or  tliia  (^laration  nay 
be  dafaDod  fo>  daja,  or  enn  a  week  or  mora  if  convenient.  Tha  tima  of  sxpotan 
in  the  camera  Taiiaa  acawding  to  tha  intentity  of  the  light  and  the  apertue  and  £>gal 
length  of  the  leoi ;  thttefmv,  to  give  the  aiaot  tima  of  ezpoann  would  be  impottiUe, 
ttill  it  may  aiaiat  tha  amateur  if  I  give  the  tint  raqaired  in  lummer  with  full  ton-  > 

WMtber.  I 

*'  In  the  ordinaiy  aunahine  of  a  aummar'i  day  the  time  of  axpatnra  will  be — 
"  30  teeosdi  with  a  lena  of  1-iath  fbout  and  i-iuoh  atop. 
"21  BMx»dawith  aleniof  i-iooh  fociu  and  (-inch  atop. 

la  with  a  laaa  01 4-inch  fooua  and  l^inch  apaitnie,  with  no  atop, 
e  with  a  1^  of  6-iiioh  fooua  and  J-inoh  tlop.  ' 

It  with  a  lent  of  6-iDch  focut  tsd  2t-in(ih  tpertura,  with  no  ib^ 
*  with  a  leaa  of  ft-inch  focua  and  \  -inch  itop. 
«  with  a  kma  of  8- inch  foam  and  |-iiich  atop. 
■  with  •  Utti  of  lO-ioeh  focua  voL  i-inch  ttop. 
la  with  a  lena  of  lO-inoh  fooua  and  f-inch  ttop.  1 

"  S  teoondi  with  a  loia  of  lO-inoh  focui,  S^-inch  apeitare,  with  no  etop. 
"  6i  minnlet  with  a  leu  of  14-inch  focut  and  )-inch  atop. 
"  4  Minil<tf  with  a  lou  of  14-inch  focua  and  4-inell  atop. 
"  2^  minnlea  with  a  lena  of  14-i9Dh  foout  and  |-iach  ttop. 
»  8^  minutes  with  a  lent  of  IS-iseh  focua  and  i-inch  atop. 
I  "  6^  Bunntaa  with  a  lena  of  16-iiieb  focua  and  J-inch  atop. 

I  "    24  minutet  with  a  lent  of  16-iaah  focot  and  ^inch  atop. 

I  "7.  Bt»l»fimt  <^  .£*v*.— The  camera  back  ia  taken  into  the  operating  toob, 

&tHn  whiok  aU  white  light  it  carefully  excluded,  the  plate  lemoved  fixm  the  camttt 
btok,  and  Md,  albumen  aide  upwards,  on  the  fixing  ttand ;  u  much  diatilled  wat«  it  , 
I    now  poured  on  it  at  the  mrfaoe  will  hold,  taking  care  that  aoary  pvri  of  tit  $mSim 
nrftt*  u  eotrrtd  with  Vu  liquid ;  allow  tha  water  to  renaia  on  the  toifhoe  for  one 
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minute,  tbeu  pour  off  and  dreia  diglitl; ;  lepUoe  Qie  pUta  on  tha  lUnd,  and  poui 
CFTtr  the  luiIiDe,  w  u  thaionglilj  to  coTer  every  part,  tlie  pyrogallic  Bolulioii,7lucIiBiuat 
be  i0«/Hffy  JIUtrtd  just  b«faie  baiog  used  ;  allow  this  to  remuo  on  the  plate  fot  on> 
minute,  thea  drain  off  into  a  perfectly  clean  meaaure,  and  add  to  it  an  equal  bulk  c^ 
nlTtt  dwektiaiiB  xdutioa ;  ttix  Ana  tlienughlj/  together  with  a  glaaa  rod,  and  then 
poor  the  mixed  liquidi  over  the  plato  ;  alloT  them  to  rest  until  tho  picture  bagint  to 
ippMT,  which  geneially  t«lcea  about  from  tlicM  to  flva  minutes ;  then  pour  off  and  oa 
ra|iMt*d^,  until  the  doTeloping  fluid  beconiM  optque,  which  then  oontaint  floating 
prtu-l«fj  and.  these,  if  allowed  to  do  ao,  would  iattle  on  the  plate,  to  tlw  injuiy  of  the 
pstare  i  but  thia  may  b«  prCTetited  by  brushing  the  loriace  with  a  oamol'i-hair  bruiA 
frequently  during  the  derelopment  When  thia  opacity  of  the  developing  fluid  takoi 
plue,  drain  all  [the  fluid  off  the  plate,  and  thorou^y  wash  with  water;  then  mix 
uothar  quantity  of  pyrogallic  and  ailrer  developing  aoIutioQ  in  the  soma  proportiona 
»  beibre,  and  pouc  thia  sa  and  off  the  plats  la  before,  until  the  picture  appean  auffi-  I 
dmtly  intenM,  and  the  middle  ihadei  veil  btoughl  oat ;  when  thii  takes  place,  dnuD 
081  tad  waflh  with  water,  lO  ai  to  dean  the  nirfece  thoroughly,  and  the  plate  ia  then 
nady  for  tha  neit  itep,  '.fixing  the  image.'  I 

"  Should  the  picture  begin  to  develop  in  Ion  than  three  minntea  after  the  applica. 
tioii  of  the  mixed  developing  floida,  ihoroughly  dndn  the  plate,  and  wtah  well  with   . 
witer ;  than  continue  the  development  with  a  aolution  of  three  paita  pyrogallic  (oln- 
tioo,  prepared  hy  diasolving  fifteen  grains  pyrogallio  acid  ia  aeven  ounces  of  diitilled   : 
water,  then  adding  two  diaehmi  glacial  acetic  acid  mixed  with  two  drachma  of  alcohol 
iod  on*  part  silver  developing  aolution,  ooaiieting  of  one  dnofam  nitrate  of  ailver, 
diMolvad  in  Mven  ouncea  diatilled  water,  adding  two  drachma  acetic  acid.     Should  tbe    I 
putun,  bowaver,  not  begin  to  appear  ia  Ave  minutes,  the  addition  of  half  a  diaohm  of 
tile  Jltmfwi  b*:th  aolution  to  each  ounoe  of  mixed  developing  solution  will  be  necaa-    j 
uty,  in  erder  to  obtain  tbe  niddle  shaitoa  and  tbe  required  intensity. 

"  It  may  be  stated,  aa  a  guide,  that  the  beat  negatives  which  the  author  hii  pro-    ' 
iaced  occupied^from  ten  to  twelve  minute*  in  developing. 

"  S.  Fixitig  ti*  Iwug*. — The  plate,  having  been  thoronghly  freed  from  the  deve- 
l^ug  fluid  by  careful  washing  ia  now  plarad  on  the  fixing  atand,  and  the  lorface 
covered  by  the  fixing  solution,  prepared  by  dissolving  two  ounce*  fajdroiulpbate  of  | 
nda  in  mie  pint  wator.  This  tolutioik  being  poured  over  it,  is  a  ^m  second*  the 
TBOfw  opalaaeent  colour  of  the  film  will  begin  to  disqipear,  and  its  complete  lenoval 
Mf  be  battened  hy  blowing  gently  on  the  plate,  so  a*  to  disturb  tbe  fluid.  | 

"  When   every  particle  of   yallowneas  haa  disappeared,   the   fixing  solution  is 
dniaed  0^  and  the  wtaUoBiln/mgUg  tnathtd;  and  it  i«  then  leaned  t^ainat  the  wall  to   ' 
dob  and  dry. 

"9.  Vtrnukmf  tfa  Piat*.— The  plate,  being  thorongUy  dry,  ii  ready  to  leoeive  ■ 
OMliBg  of  taanqiarent  vamitb,  in  order  to  protect  the  albuineu  surlaoe  from  injury 
daiiag  the  piintinf  poeoaa.  To  do  thia  eSwtoally,  tha  plate  must  b«  hdd  befora  . 
^ireoi  oT«r>  lan^,  until  it  i«  alightly  warn  all  over;  then  poor  over  it*  lurfaee 
'HeiM  and  ^ntoradtwaitaFe  negatiTB  vamiah,'  in  the  same  manner  as  ooUodioa  ia 
•fplied ;  allair  the  auper&uoua  vamish  to  drain  back  into  the  bottl* ;  bold  the  plate 
■^  bsGne  die  Are  aatil  the  whole  of  the  ^irit  is  evaporated ;  and,  when  cold,  the 
^■ta  is  iB^y  to  be  printed  from,  ao  aa  to  produce  any  number  of  positive  piotuie*  on 

I  p*t.  ! 

"  It  win  ba  obaarred  that,  in  dewtrildng  this  proosss,  tha  opeiatoi  bai  baan  nip>   . 
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poMd  to  be  w  >itiiat«d,  tliat,  in  eu«  a  •eoond  view  of  (Im  tama  ipoi  vcre  required,  be 
could  TBtum  to  hii  openUiii;  Toom,  remOTe  the  plate  wfa&lli  liad  been  ezpoeed  from 
the  eamen  back  to  the  plate  box,  and  plaoa  anothar  is  tlw  catneia  baak,  ntij  for 
taking  another  viev.  Bat,  unfortnoatel)',  tbi*  jl  not  at  all  tines  praetioalile.  Ve 
'  therefore  requite  some  nieins  of  ramoring  the  pUtce,  aflar  being  ezpoaed,  from  tiw 
'  cnTTieca  back  into  the  plata  box,  and  aubatitnting  othera  in  thair  atcad,  whiUt  ve  na  in 
the  open  air. 

"  In  Qi^er  to  effiot  thia,  the  '  Field  Plate  Box'  haa  been  deTiied  by  Hr.  Ackland, 
i  by  the  aid  of  irhicb  the  platee  may  be  removed  from  the  box,  expowd  in  the  eanien, 
I    and  again  retorned  into  tlw  box,  witiiout  anj  posiibility  of  aocen  of  light  Uling 

'  "Tbii  box  ia  but  a  trifle  larger  than  the  ordinary  one,  and  ii  furniahed  wiUi  two 

I    aHding  bottom*,  voiking  in  grooTei,  one  orer  the  other ;  the  lower  bottom  hu  a 
;    groored  channel,  into  which  the  aide  of  the  camera  back  alidea ;  the  eaneia  \mA  htt 
I    an  apcrturo  thraogh  the  aide,  cloied  by  a  nairow  alide,  and  the  lower  bottom  of  titc 
fleld-box  haa  a  correapondiDg  one.      We  now  aappoaa  the  fldd-box  to   have  been 
preriooaty  filled  with  excited  glaaa  pifttea,  Aartnf  litir  iMnltca  liA*  (owanb  tke  tati 
of  ih*  box,  and  the  box  lid  eloaed.     The  bottom  alida  ia  now  poshed  on  vitjl  the 
aperture  is  in  a  line  with  any  particular  grooTe  of  the  fleld-box  (which  pootioB  ii 
indioatod  by  a  nambered  Male  and  index  point).     The  camani  back  Is  then  alid  on 
to  ita  place  on  the  field-box,  so  that  the  hinged  flap  is  towards  tha  front  of  the  box, 
its  narrow  slide  drawn  out.     The  upper  slide  ia  then  withdrawn,  and  iha  box 
inclined,  so  that  tlic  plata  in  that  groove  oppoaite  the  apertora  in  the  lower  elide  ma*  i 
la  through  into  tho  camera  back.    When  thia  haa  taken  place,  posh  in  the  narrow  I 
j    slide  of  the  camera  back,  invert  the  box,  and  pneh  in  the  inner  >lide ;  then  witli4raw  ' 
the  eamera  back  from  its  channel,  and  expoae  the  plate  in  the  camera.    Wlien  thia  it  ! 
'    done,  elide  tho  back'  again  into  ita  channel,  draw  out  the  inner  box  slide,  then  Ae    , 
j    narrow  camera  beck  slide,  inyert  the  box,  and  the  plate  will  then  leave  the  oaneia   ! 
I    beck  and  pau  Into  the  field-box,  occupying  the  lame  grooTe  m  before.  I 

,  "  In  order  to  get  out  anotter  plate,  slide  the  lower  bottom,  so  that  the  index  points   ' 

:    to  the  number  on  the  scale,  ai  that  of  the  grooTe  in  whiah  &t  required  plata  ia  ntuate. 
Then  proceed  aa  belbre  directed." 

Dr.  Msnsell,  of  Guernsey,  reoonnnenda,  far  changing  plataa  in  the   open  air,  a    < 
bog  made  of  three  thioknessei  of  fellow  glaied  eelioo,  one  yard  wide  and  one  and  a  half  f 
yard  long.    Into  this  bag,  the  plata  box  containing  the  eenaitive  plates,  the  eanum   i 
back,  and  the  head,  shoulders,  and  ama  of  the  operator  are  pUcad.    The  bag  ia  then 
tigbtly  tied  around  the  waiat  by  tapes  inserted  into  its  neck.     In  this  the  apsntar 
can  cbange  his  plataa  from  the  box  to  the  beck,  or  view  vtrti,  with  impunity,  aa  the 
yellov  material  prarants  the  admiaaion  of  any  rays  that  would  damage  the  plates. 

The  foregoing  proeeaa  will  be  found  rory  uaeM  to  tnrelling  photograpbera,  e^e- 
oialty  to  those  who  do  not  use  large  glaasea,  ai  the  weight  of  the  latter  wtntld  b« 
rather  an  inonmbrance ;  but  by  means  of  a  light  ipring  hand-oart,  that  difBenltf  oeald 
be  got  over.  I  mut  say  tlint  Hr.  Aekland't  plan  for  changing  the  glsaa  piMea,  ia  tma 
of  the  moat  ingenious  I  hare  erer  seen. 

ChittA-panh*  u  •  lABaltm**  M*«i«m I  shaU  now  b^  hare  to  introdnee 

to  the  reader  a  new  lubstance  in  photography,  but  aa  I  hare  not  had  an  opfwituniy 

of  testing  its  capabilitiea  I  mnst  make  naa  of  the  inrentor's  words ;  eresi  tint  will 

{    not  be  *o  easy,  as  it  ii  diffleott  to  say  who  is  the  inventor,  becanaa,  ahhonib  Xr. 


OUTTjI-PEHCHA  ai  a  rbrbitized  ubdilk.  341 

ATsttar  La>  Ukaa  oat  >  pctaot  for  tbe  use  of  tlta  mbfUnoe,  tha  B«t.  Mr.  J.  B.  Ba«d« 
hit  cnmninnietUid  tlw  Mlf-Mmo  procen  to  ths  Photographic  Joumtl ;  md  it  U  nrthor 
BognUr,  in  rafaraiaa  to  patanti,  that  the  lame  gantUman  mada  almoat  tha  mos  dia- 
eorarin  in  the  oalotype  that  Mr.  Fox  Talbot  made,  and  actoallf  made  them  knomi 
iffW«  Xr.  T*nwt  patantvd  hia  diaooTeriea. 

The  anhatanoa  above  alluded  to  ii  gntta-parcha,  and  the  fbllowiag  it  the  mbatanoa 
«t  a  papal  read  to  th*  Fhotognpui  Society  in  Norember  1 36S,  by  Mr.  Beade . — 

**It  ia  known  to  manj,"  he  saya,  "  that  a  aubatitute  fur  ghua  ia  a  great  dauderatnio 
to  the  piaeticBl  pbotognpher.  Tha  coat  of  glaw  ii  a  a«iioui  diminntian  to  the  proflta 
of  the  protkaaional  artiat,  andloaa  from  breakage,  eapecdallj  when  many  Taloablencga- 
tivia  an  daatroytd,  ooBipela  antaa  toatk  vhelharhe  oanoot  beauppliedTithaiiartiale 
n  deer  m  glaaa  and  as  tough  aa  leather.  I  Tentnre  to  oflur  gutta-percha  aa  a  aubeti- 
tote.  It  poweMM  the  good  qualitiea  of  glaaa  in  ita  perftet  trampaiaoc;  and  erennaM 
af  tortaae,  vhile  ita  coit  is  trifliug,  and  iti  coheaiou  perfect. 

"HyexperimenUhaTa  reoeutly  been  cairied  on  in  oonjunetioD  with  my  friend  Hr. 
Idlar,  the  reaident  medioal  auparintendeiit  of  tha  Bucks  Lunatic  Aaylum  at  Stone,  and 
vt  cm  now  preaent  gutta-peroha  in  inch  a  form  sa  warranti  u«  to  uk  fbr  tha  opinion 
of  photographers  upon  it, 

"  In  tha  firit  plaoe  ve  dtatolTe'gutta-peroha  in  benzole,  one  of  the  peonliai  hydio- 
eaifaciiii  of  ooal-tar  naphtha,  or  in  ohloroform.  Thirty  graini  of  gntta-pareha  addad 
tD  an  ennce  of  eithar  aolTent,  ia  poored  upon  a  plat«  of  glaaa,  and  the  exoea*  drained  off 
iato  tha  bottle,  aa  in  tha^  uaa  of  oollodion,  prodnoei  the  film  upon  which  we  luTO 

"The  baniole  diaaolved  the  common  abeec  gutta-percha  of  the  ahopa  (not  a  psr- 
feetly  pure  article)  with  great  Teadinaaa,  upon  the  application  of  heat ;  imneraing  the 
botUa  in  hot  water  beiug  eufflolent.  The  colouring  matter,  prodooing  the  wall-known 
finkiih  tint,  fell  to  the  bottom  of  die  botfla,  and  ihora  it  waa  a  aolution  aa  olear  And 
cdonileM  M  water. 

"  Thii  wa«  pouted  upon  a  glan  plate  u  I  haya  deBcribed,  and  immadiataly  dried,  or 
niariy  ao,  by  holding  it  OTer  a  apirit-lamp.  Thii  precaution  for  aaonring  an  erenneaa 
of  aaifaca  ia  mora  neoeaaary  with  the  benzole  then  with  the  ehloioGlnn  eolrant,  though 
ita  advantage  eran  in  the  Utter  case  ia  apparent.  Tbe  Aim  adheres  perfbetly  to  ths 
glass,  and  has  no  tendency  to  asparate  from  it  on  subsiKiuent  immersioD  in  the  nitnta 
bath  if  the  edges  of  the  glsaa  are  roughened ;  but  i^  as  in  aoma  eases,  they  are  smooth 
sad  pidished,  it  is  advisable,  when  the  film  is  dry,  to  secure  it  firmly  and  oertainly  by 
psaaing  the  tbur'edgea  of  tbe  coated  glass  through  the  fiame  of  a  spirit-lamp.  By  thia 
method  about  one-eighth  of  an  inch  of  the  film  ia  diaaolved,  or  nearly  so,  all  round  the 
nrboa  of  the  glass,  and  no  saparatiDn  can  be  produced  by  any 
in  watar.  Thu  fUm,  now  firmly  Siad  upon  Uia  glaas,  is  baatad 
pncess  ss  if  it  wore  glass. 

"Tha  iodised  oollodion  is  poured  upon  it  and  aenaitued  in  the  uaual  way,  aod  tha 
pictaTtIat)iaD,deTeloped,flzed,andTamished.  Thspoiatofaknifbianoweairisdroaad 
ths  edge  of  tha  ^mb  for  the  pnrpose  of  scraping  off  the  smsll  portion  of  the  Sim  whioh 
hadbeenaemi-dissalTadbyheat  to  aecuraita  perfect  adherence.  It  ia  then  placed  inwatar 
for  a  minute  or  two,  one  edge  of  the  fllm  is  slightlyraised  BO  that  the  flnget*  can  take  hold 
of  it,  and  the  whole  aepsnUes  with  great  {kcUity  and  floats.  Byraiaing  thaglaaanpto 
it,  it  can  be  taken  ant  on  ita  aurbee,  placed  witii  tbe  film  downwaidi  on  blotting-papar, 
ind  the  glaaa  drawn  tnun  it     When  dry,  plaoa  tbs  film  between  two  piaee*  of  paper, 

MtwTWU  owisHanrr.— H».  viit.  a 
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boUltnptatkel^ktndcutaBpivar— •tdwMinetiDWtliBfilnii,  vUah  m  p«fH% 
Tinble  thtoogli  die  papet — to  aaj  isqnind  ue. 

"  W«  ]ut*e  now  a  nsgmtife  taadf  for  tha  pnatnig  tene,  takm  an  »  MiiMitl  ■ 
fcniUs  and  nuuugMbla  u  ^la,  bnt  monpying  oidy  k  mall  ~ 

perfectly  free  from  Uie  peculiar  riaki  whieh  lo  often  pat  valuaUle 
IttrwAeimiiaL 

"  Beiuola  hartng  the  property  of  bMoming  «oli2  at  a  temperature  of  S2^i  tbe  f^ti- 
pmhs  diaaolTed  in  it,  nnleaa  it  be  a  T<i7  tiiin  film,  h  ai  a  teBlenoy  to  bMone  ai»q«e,  irtud) 
migbl  poraibly  interfere  with  the  inbaeqMNt  printing  from  the  nsgaliTe.  Ihia  WM 
fa  wholly  sToided  by  diHolnng  the  bennle  film,  whcm  dry,  in  cUonfiwM,  and  lbs 
■dng  the  chlorobrm  film,  whioh  neTir  bMoniM  op<tq(K,  for  the  purpow  inapcMd,  1 
mderatand  from  Mr.  Db  la  Bne,  that  ane  of  the  prodiula  of  BirmBaenqihtlia,TkMi}w 
ii  about  141  intcodooe,  will  farm  the  beat  lolTatit,  and  prodnoe  a  thick  liaiiapaaiiil  JIb 
at  alltcmperalnrea.  The  pan  oUomtem  iohitiMi  obtnaed,  Baabandaaafib«d,mqbe 
naed,  aooording  to  the  h^py  anggeatkai  of  Mr.  Ptdlock,  ae  a  fcatattiBg  TanU  fcr  j 
poaitiTea,  and  if  applied  to  both  aide*  of  the  pietnn,  injcry  fawa  a^KaphatiB  iiilliiwii  ' 
nemi  aoarrBly  poeaible. 

"  1  may  add  that  it  is  not  difficult  to  iodize  the  aolntion  of  Ktdt»-p«talia  ili^  ' 
taking  piMnrea  upon  it  quite  isdepandently  of  tlie  aae  of  eollodion,  and  alio  thU  i  : 
mixture  of  oollodion  and  guttA-percha  i*  not  bad ;  but  I  think,  upon  tha  whola,  tkt 
pnq»r  plaoe  for  the  gntto-peroha  to  occupy  ia  thia  whieh  I  prt^ioM,  aa  a  aHbatiltiM  i* 
the  glaw.    Wa  then  deal  with  oollodion,  whidi  i>  by  to  the  best  pcepantionpatiitD  . 

'    onl  hands  for  aensitizing,  and  upon  which  we  take  picture!.    We  deal  with  it  ii  tke 
ofiial  way,  and  put  upon  the  fifan  aa  if  wa  wem  putting  upon  f^aaa.     Ton  oe  thH  | 

I    quila  independent  of  glass,  and  m^  keep  ■  etook  in  a  amall  pocdblio. 

{         "  Perhaps  I  may  be  allowed,  in  addition,  la>tate,  that  wban  the  film  ia  of  at^lMi  ] 
degree  of  thimuas  it  has  a  tendcDoy,  whan  perfeotly  dry,  to  curl;  bat  if  yoa  bitaAt  [ 

I    upon  it  that  tendency  ceases,  and  it  remains  perfectly  fiat,  and  can  be  pot  iaio  tk 

I   minting  fiame  with  the  greataat  facility.    In  taking  juclqrea  you  would  adopt  pacti-  [ 

I    eally  a  useful  thiokneas."  ' 

Mr.  AnAer  BByain  allnaiou  to  hit  p«(«aited  proceaa ! — "EveraineoByintrodiietiM 

I   of  the  oi^lodion  poaeaa,  it  has  bean,  my  daaire  to  do  away  with  the  innnniaiiiiiian  <( 
giBB  for  uegatiT«s. 

"  According  to  my  early  puUications,  when  cm  a  jouniey,  I  need  to  temne  tbi 
collodion  Sim  &ou  the  glaat,  toU  (be  pictute*  up  between  Uottiag-papar,  and  opaad 
them  again  on  glaa  when  at  home ;  bnt  this  occupied  nuaih  time,  and  rsqoini  nj 
ipolation. 


*'  Tbeae  difflcnltiofl  induoad  me  to  try  azperiKsnla  with  a  Tario^  af 
likely  to  preaerre  the  deHcaoy  of  the  piotim  (n  th«  cdlo4ion  film,  and  t 
strong  to  bear  handling  when  in  uaa. 

"  After  muoh  labour  I  hare  soooeeded  in  my  object,  and  in  Angaat  laat  I  patenttd 
iliy  prooeM,  which  I  hope  will  be  found  to  ramora  the  cmly  great  "t™*'""!''  I*  *'" 
unlTcnal  use  of  collodion  in  photogt^y.  The  material  naed  ia  a  aololioB  af  laH** 
pendia  in  benzole.    Other  aolTenta  can  be  need,  but  thia  is  fi^teahle  to  any. 

"  Then  are  two  methods  of  applying  this  Bolatfon  of  gntta-paa«lia  (botti  iiakJ"! 
in  the  patent)  to  aocomplish  the  object  in  new,  ya.,  therenoral  of  theaoUadiaiflB 
fhim  the  glass.    I  will  desnibe  tham  in  ialail. 

"  The  flrat  method  >»  tUa  >-Poar  on  the  olean  ^aaa  plate  a  quBti^  of  Aa  acMi* 
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of  gntta-psrolu,  in  >  eiinllar  nmuur  ■■  tot  eouting  the  ^ha  widi  a  fllm  of  ocdlodioD . 
Wlioi'tfau  fllm  u  dried,  theiodioed  coUodkm  ii  pound  od  and  imnieraed  in  tiie  dlTer 
bMh.  XIm  plkte  is  upoBBd,  dBvelopsd,  and  AxmL  lAe  gloi  fitte,  with  gntU-pen^a 
id  oollodian  Him  attached  to  it,  ii  immenad  in  a  Teasel  of  cold  water,  wUch  premitly 
i«Mi  the  two  oombiiMd  film  to  •spwots  TMdllr  from  tiM  glav. 

"  TIw  aeoond  method : — Prepare  the  glaM  witii  iodind  eidlodian,  and  proceed  with 
le  proMW  in  the  radinary  manner. 

"  When  the  oollodion  pictnra  ia  dried,  pour  on  to  it  &o  lolution  of  gntta-perclm ; 
ben  the  plate  ii  coVered,  hold  it  in  a  horitootal  pomtiMi  for  tbout  a  minute  to 
Aioken.  Dmr  off  rerj  gODtly  thnogh  a  funnel  into  the  boUle  the  ezoew  of  eolntim], 
and  gradually  raise  the  plate  Tortioally  omr  the  fmnial. 

"  The  beniole  vill  evaporate  TBpidly,  leknng  mi  the  collodion  piotore,  and  in 
intimate  contact  iritli  it,  a  ooatiDg  of  gatta-paToha. 

"  The  plats  miut  nov  be  gently  hsM  with  ita  back  tomrdi  acleau'flre,  to  aoealorate 
te  hardeoing  of  the  gulto-peroha  and  to  pieTsnt  ita  nhilling  on  ihe  anrface. 

"  When  cold,  tbe  plate  is  immevsed  in  a  TOMel  of  o<dd  watv,  whiah  Mnaea 
oombined  fllma  to  leparste,  in  one  sheet,  from tiw  ^aia* 

"  In  this  operation  the  beoiola  lelutioii  doaa  not  oome  in  oontact  with  the  glass, 
nor  ii  tlie  surface  of  the  glass  in  any  way  injured  by  Ita  applioation  to  the  coUodiMi. 

''Thus  the  glass  can  bo  used  sgunafte^  the  ndhiary  cleaning.  One  great  Dl>}eation 
to  the  first  method  is,  if  the  collodLon  pioture  be  not  luooeaafbl,  the  gntta'pcrch* 
ooating  is  lost;  whereas,  in  iJie  aecond,  tbe  nlotiMi  is  only  applied  to  •  perfect 
pietore,  or  suah.ss  tbe  operator  widies  to  preaerre. 

"  Another  objection  to  the  first  method  is,  the  gVMt  difflinilty  in  gettiiig  tlie  gntta- 
pocha  film  sufficiently  oTcn  when^used  tliidi  enongh  to  acpport  the  film." 

The  only  objeoCion  I  see  to  the  praoesi  ja«t  notioed  is,  that  the  gotta-percha  film 
will  not  stand  tbe  heat  of  a  ■ommer'e  nm,  aa  I  have  seen  solid  gntta-peroha,  and 
pretty  thick  too,  melt  in  the  heat  of  enmrner ;  and  I  moft  tay  that  I  should  not  like  to 
see  a  negatiTa  that  I  aet  some  ytbte  on  melt,  and  perhaps  draw  out  to  aboot  twice 
takngtb. 

It  may  notbeoatofjdaceto  describe  here  the  camera  oonstmeted  by  Mr.  Archer, 
ont-of-doorpiaetiee  with  oollodion.  It  is  a  wooden  bos  eighteen  inohea  long  and  twelve 
iocira*  wide  and  deep.  In  front  is  a  sliding  door  with  a  oircslar  opening  to  admit  the 
lani;  thiaalidingdoorenaUea  the  operator  to  ndae  or  depRM  the  point  of  view,  nte 
BBnera  hat  ia  the  aide*  a  hole  into  wfaioh  sleDrei  of  Indta-mbbei  cloth  are  tlied,  fumiahed 
with  India-mbber  bands,  into  whidi  tlie  hands  of  the  operator  are  admitted,  the  ban 
donng  at  ths  wriata  and  eiBlnding  ttw  light  while  he  nranges  fte  ooBodion  fnutto. 

de  back  of  the  o&meni  bat  a  binged  door,  fitted  at  ita  upper  part  with  an  openi 
of  JHt  nfflewnt  siae  for  the  eyea,  and  shaped  lo  as  to  fit  cloeo  to  the  ftoe.  A  hlack 
clodiia  tied  round  this  end  of  tbe  camera,  to  prerent  smy  ray  of  light  penetntiDg  the 
apmang  in  the  top  of  die  iMtnunent.  Near  the  fiont  ia  inaerted  a  frame  of  yellow 
^•M  hinged  like  a  door  to  .admit  a  regulated  ydlow  Hght  The  interior  of  the  box 
ia  furnished  with  a  sliding  frame  to  support  the  ground  glass,  the  bath  rod  the  pre- 
pared pUte,  with  a  fbsiasing  slide,  by  which  images  of  from  three  to  fifteen  inche* 
earn  be  obtained,  the  bottom  being  fumiihed  with  a  gatta-peroba  tray,  one  inch  deep. 


Ibis  iiMtnment  aUowi  of  the  pi«paration  of  tiie  uoft  lanDliTe 
•pot,  of  their  immediate  use,  ready  derelopment,  and  fijdng  of  the  imi 
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Ms.  01«Ae'«  MVkMt. — TbefoUowingiiigaiuaDiooDtTiTuioeof  Mr.  B.T.  GUib 
tM7  not  be  oat  of  place  hsn,  ha  oalli  it  "  A  hetOt  lipien  fir  lAt  libr  tmtii,"  «nil 

hms  it  foi  the  purpOM  of  omptTing  hii  nitnte  hitii  whan  he  hu  f   '  '    ~ 

rUng;— 

"The  upTight  bithi  aie  VB17  kwknid  thing*,    u  toade  at 
from.    I  employ  ■  •iphon  hottle  snoh  u  ii  h'eiTB 
repnaented  (Fig.  71). 

"  Place  the  short  leg  of  the  nphon  A  in  the 
bath,  which  miut  ha  raiaed  on  a  block  or  othar- 

e.  Exbautt  ihe  air  from  tha  bottle  by  the 
moath'tnbe  B,  and  you  will  draw  off  your  balli 
into  iti  battle  at  once,  without  danger  to  yonr- 
■elf  or  low  of  liquid.  The  lipa  muat  ba  with> 
drawn  of  coone  u  mob  *■  Ihe  u^on  begin*  to 
acL    You  bare  only  now  to  take  out  the  appa* 

(I,  which  ii  merely  a  coA  with  two  piaoea 
of  qmll  tubing,  and  replace  the  gUM  ati^per." 

Before  diamining  the  lubject  of  oollodion,  I 
may  odd,  that,  with  careful  awupulation,  a  total 
absence  of  all  flurry,  peribnning  each  part  gentJ;, 

rema  oleanlineu,  can  that  there  ia  no  floating 

t  in  ibe  camera  or  dark-room,  great  care  in   1 
focusing,    proper  attention  to  Ught  and  ibade,  ' 
bath,    oollodion,   tmd    dereloping   aolution    well 
fllteied,  meature*  and  vaaaela  well  oleailed,  abienca 
of  any  fluid  left  in  the  frame  by  a  ibimer  plate, 
gently  raising  up  aod  abutting  down  the  slide,  a 
proper  length  of  eipaeure,  and,  above  all,  oiwrnrfMM,  ai 
eluding,  I  shall  dsacribe  a  Tcrj  uaaAil  piece  of  appatatos  nearly  idmliiial  with  Mr. 
Clarke's  siphon,  which  ia  used  by  Mr.  Eardwich  for  clearing  collodion.    The  oollodion 
being  iodized  some  boun  prerioualy,  and  allowed  to  settle  down  and  beooma  clear  ic 
bottle  with  a  lai^e  mouth,  in  whiDb  a  co^  with  perforated  holaa  for  two  ^asa  tabca  is 

wd,  a*  represented  in  Mr.  Clarke's  drawing.     By  goitly  blowing  at  the  point  of  tlie 

tier  tube,  the  other  glasa  tube  is  fillod,  and  the  fluid  diawn  off  mora  doady  and 
oleanlf  than  eould  be  dona  by  aimply  pouiing  from  one  battle  to  another.  I  ihall  ecm- 
duds  my  remarks  on  this  part  of  tba  aoience.    The  next  will  be — 

On  th*  nxlmg  and  Colonilnc  »f  FoalUwcs. — As  this  is  a  aubject  of  vital 
impOTtaoce  to  photography  (their  being'.but  little  uw  in  prodooing  flrat-rate  negatiTa 
if  you  cannot  from  them  obtain  beautiful  and  lasting  copies),  it  baa  met  with  an 
unuaual  amount  of  atudy  and  experiment!  at  the  hands  of  some  of  the  m 
photographers.  Among  these  no  man  ho*  gtren  tbe  aubjeot  more  conaideratioii  thu 
Ur.  Hsrdwich.  I  again  make  use  of  his  pages,  giving,  i 
woi^,  in  others  their  substanoa. 

This  subject  Hr.  Hardwich  divides  into  Ave  seetiouB; — 1st,  Positive  printing  bjthe 
ordinary  direct  procces;  2nd,  Hr.  Button's  modeoftoningposicivas;  3rd,  Pcutive  print- 
ing by  tbe  negative  process ;  ItbjBetnaikaonthe&dingof  podtives;  fitb.  On  printing 
onlsTged  or  reduced  positjvas,  transpareaoies,  &o.,  which  I  ahall  biisfly  notioe  in  their 
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PfMiTtTB  Pkcrma  vroti  CHLOura  of  SaviB. — ThU  uoladei  preparation  of 

I   MnntiTe  papn — of  fixing  and  toning  baths — niimipuIatoiT  details  of  ths  pnMWM. 

In  the  preparation  of  senaitiTe  paper  tbarearo  three  Unda  of  >nT(koea,TiB.,  albmni- 

I  ius«d  paper,  plain  lalted  paper,  and  papsr  prepared  'with  lerum  of  milk,  irhjoh  may  he 
naed.    A  photographio  paper  sbonld  be  very  amooth  and  nniform  in  tezture;  of 

'  eqnal  thickneea  in  each  part,  and  free  from  ipota.  Theae  epota  coniiBt  nmallj  of  loull 
metallic  paiticlei,  vhiob,  *lin)  the  paper  is  rendered  afnailive,  act  aa  centres  of 
chemical  action  and  spoil  the  eWeet. 

The  fbreign  papers,  French  and  Oerman,  are  poroua  and  siied  with  starch,  file 

'  Bn^iah  being  denae  and  siaed  irith  gelatinous  animsl  matter,  which  giTes  a  brown 
tint  to  the  reduced  chloride  of  silTcr  in  the  tame  manner  as  albumen.  The  density  of 
English  papert  makes  the  fixing  and  toning  of  the  positiTee  ■  slower  process  than  when 
foreign  papers  are  used.  There  is  also  a  tendency  to  cnrl  np  when  laid  npon  the  liiiuid 
for  albumiai  ling,  and  Mr.  Hardwich  recommends  the  thin  negatiTC  papers  ofCanaonand 
do  la  Bive,  or  the  papier  8ax*,  where  thay  oan  be  obtained.  A  difference  in  smooth- 
ness between  the  two  sides  of  the  paper  is  perceptible,  wbioh  may  be  detected  by  holding 
the  sheet  in  anch  a  manner  that  the  light  sixikea  it  at  an  angle  ;  the  wrong  aide  ia  that 
on  which  broad  wary  bends  are  seen,  caused  by  the  strips  of  felt  on  which  the  paper 

Hrparatioit  of  JJbtimimad  Faptr. — This  indode*  the  salting,  albuminiiing,  and 
Mndtising  wiUi  nitrate  of  silTsr. 

Take  chloride  of  ammoninm,   or  pnre  chloride  of  •o<Bnm  fifteen  greioa,  watei 
(distilled  if  at  bandj  if  not  rain  water)  one  oonce. 

Hix  say  sunlwr  of  ounces  according  to  this  fonnnh^  and  add  a  third  [nrtby 

meaiure  of  the  whit«s  of  new-laid  e^s.    Then  with  a  bundle  of  <:jmA»  tied  together 

beat  the  whole  into  a  perfect  &otb.    Aa  the  Avthronns,  it  ia  to  be  skimmed  off  and  placed 

in  a  fiat  dish  to  subside,  when  it  should  form  a  perfectly  bomogeaeous  mass.     The  snc- 

eess  of  theoperation  dependa  eutirely  upon  the  manner  in  which  tbis  part  of  the  pro- 

eeas  is  oondaetcd.    If  the  albumen  is  nottharougiily  beaten,  fiiikea  of  animal  membraae 

win  he  left  in  the  liquid,  and  will  cause  streaks  upon  the  paper.    When  the  fttith  has 

partiaUy  mbaided,  transfer  it  to  a  tall  and  narrow  jar,  and  allow  it  to  stand  for  Eeveral 

honra,  that  the  membranoui  ahreds  may  aettle  to  the  bottom.     Then  pour  off  ths  upper 

ptntioD,  which  ahould  now  be  clear  and  fit  for  use.     AlbDmlnons  liquids  are  too  glutinous 

'  to  mn  well  through  a  paper  filter,  and  therefore  it  is  better  to  olsar  them  by  lubaidence. 

I        T«  ^ply  the  albamen,  pour  a  portion  of  the  solution  into  a  fiat  dish  to  tbs  depth 

I  of  hslf  an  inch.     Then,  having  preriously  cnt  the  paper  to  the  proper  sise,  take  a  sheet 

I  by  the  two  oomerv,  bend  it  into  a  ouned  form,  conTexity  downwarda,  and  lay  It  npon 

I   the  albumen,  the  centre  part  first  touching  the  liquid  and  the  comen  being  lowered 

gtadually.     In  this  way  all  bubbles  of  air  will  bo  puahed  fbrward  and  excluded.    One 

side  only  of  the  paper  is  wetted ;  the  other  remains  dry.    Allow  the  abeet  to  rest  upon 

the  solution  for  one  minute,  and  then  raise  it  off,  and  pin  np  by  two  comera.     If  any 

cireular  ipcts,  ftee  fnim  albumen,  are  aeen,  caused  by  bubble*  of  air,  replace  the  sheet 

lor  the  iune  length  of  time  aa  at  flnt 

Hoet  practical  operator*  lay  stress  npon  removing  fiie  sheet  from  the  albamen 

speedily ;  and  it  certainly  ia  the  case  that  if  you  take  a  thick  poroua  paper,  like 

:  Canaon's  positire,  and  leave  it  npon  an  albumen  bath  for  a  long  lime  the  surface  ia 

I  roughened  and  irregular  from  imperfect  absorption  of  the  last  layer  of  liqnid. 

I        Albuainiied  paper  will  keep  any  length  of  time  in  a  dry  place.     Some  hare 
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PBEPABATION  OF  PLAM  SALTBD  PAPERS. 

MM  it  with  ft  baitad  inm,  in  order  to  coagnlsta  the  kfor  of  ■lliiiwm 
upon  tbB  mrfwM ;  but  thii  pnMnliaiL  ii  imiuoMwry,  lince  tlie  MignUtion  is  ptif—fl|    i 
eSactadb;- thinitntecif  nlnruMdiii.tlia  MudtutDg.    Alao,  it  ii  doobtAil  whatfav  • 
liy«r  of  dry  ilbnman.  muU  admit  of  ooagvluioa  hy  tliA  nmpla  mJioUoa  of  >  I 
baatsd  inm.  I 

Ta Stadf  Utt Ffir Smiitut. — TLiaoiMntMii miut be eooduotod by caudla myelin'   | 
light,  and  vith  *  Boladon  of  idtnte  of  «Uv«r,  liity  gniiu ;  diatilled  witer,  mu  anaa*. 
If  the  umple  of  nitnta  of  lilrer  oontaiiu  much  free  nitiie  toid  it  nuy  be  of  aeniBa    , 
te  aeotealiM  it  wilk  carbonate  of  toda,  filtering  out  the  eicesi  of  vhite  oarbaiate    i 
of  tilTer,  and  then  adding  one  la  two  diopa  of  glacial  acetie  acid.  . 

Fiepai*  a  lufflsiaBt  qaaoti^  of  thi*  lolatiDn,  and  lay  the  *he«t  apon  it  in  dm  - 
Hone  maniuc  w  befoca.  Ihrea  nioatet  oontaet  wUl  be  euffioieat  with  the  4u  i 
im«lilii  papeTt  but  if  the  Canaon  poaitiTa  p^ier  ii  uaed,  four  or  five  minntea  muit  W 
allowed  lor  the  daoompoailian.  The  papei*  are  railed  from  the  aolution  by  a  paii  of  { 
bone  (bio<^  or  oomaou  f«Mui«  tipped  with  aealing-wax,  and  hung  up  to  dry.  .1  , 
■nail  itrip  of  blotting-paper  mipended  from  Qie  lower  edge  of  the  paper  will  aam  tP  I 
diain  ofFthe  laet  dmp  of  liquid.  { 

AfterthsBolntionof  nilrate  of  (ilrvhaa  baenin  use  Bone  time,  it  beoonwB  di^    I 
coloured  from  a  partial  formation  of  aulpliuret  of  ailver.    The  brown  colour  may  b* 
ramoTed  by  the  enploynant  of  ummI  charcoal,  ei  the  white  chins  day,  or  "  f^e- 

After  a  large  quantity  td  p^er  haa  been  nnntiied,  add  freah  nitrate  of  iiil?er  in 
the  proportion  of  about  ten  grain*  to  the  ounce,  in  order  to  keep  tha  bath  at  itt  | 
original  stmigth. 

Senii^Te  albnminiied  paper,  prapaied' as  above,  will  uenally  keep  one  or  two 
daya,'  if  protected  fiou  the  light ;  but  afterwards  it  tunu  yellow  from  partial  daDon-    ; 

FrtfunMnKif  Bm» SalUi  Paftr. — Tahe  of  purified  gelatine  one  gnia;  ohlor^ 

of  eodium  or  ammoniom,  ten  graini ;  water,  one  ounoe.    Either  of  the  foreigD  pi^en  ' 

may  be  nied  for  this  fomnia — Canaan's  poaitiTe  and  papier  Sue  being  eepecially  (••  ! 
ceuunmdad.    Towgood'i  posidTe  ^toi  a  fine  brown  neaiiy  ai^roaching  to  black ;  it 

must  be  mited  in  the  smub  maniter  u  the  othera.  i 

Weigh  out  the  propar  quantity  of  gelatine  for  the  rtquiisd  aamber  of  ouncea,  »d  , 

JiMolTB  it  in  a  snail  bnlh  of  warm,  water.    Then  aJd  the  reoiaiiider  of  the  water  and  | 

tho  aalt.    The  mode  of  salting  the  paper  is  the  atnie  sa  ibr  albniDen,  but  if  the  weaHiar  ^ 

ii  cold,  it  will  bo  well  to  haug  the  sheets  near  to  the  firs,  to  prsvent  an;  gelatiniainB  ; 

wfaidi  might  othoTwiea  oeour.  ' 

JAxb  aj  BiuUitbtg  th*  SaiUd  Faptr. — Gi'latine  paper  may  be  sauitized  by  floating  I 

upon  the  ordinar}-  aixty-grain  lolatian  of  nitrate  of  ailver;  or  with  the  amnonio-  i 

nitrate  of  ailver  prepared  as  foUowi : — Take  of  nitrate  of  silver,  eighty  graini ;  dia-  I 

tilled  water,  one  ounoe.     Diaaolva  the  nitnta  of  ailfw  in  ooe-half  of  the  total  qoantt^  ', 

of  «at«r.    Then  take  a  pure  lelotion  of  ammonia  and  drop  it  in  caiafully,  atiiring  i 

meanwhilo  with  a  glasi  rod.     A  brown  precipitate  of  oiide  of  ailver  first  forma,  but  on  i 

the  addition  of  more  ammonia  it  ii  redieeolved.  When  the  liquid  appears  to  be  deenog  I 

up,  add  the  ammonia  very  cautiouriy,  ao   aa  not  to  incur  an  exceai.     In  order  Mill  ; 

farther  to  aecure  .the  ahaeoee  of  free  ammonia,  it  ia  mual  to  direct,  that  whan  thi  i 
liquid  becomes  perfectly  dear,  a  drop  or  two  ^of  aolulion  of  nitrate  of  lilver  ihould  be 
added,  until  a  alight  turbidity  ia  again  produced.    Lastly,  dilute  with  walar  to  the 
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(r  Wik.  If  Uia  cryitsU  at  nibUa  of  lUTer  employsd  oontua  >  Urge  ese«« 
&■•  nitne  aeid^  no  preoipitats  will  be  fbnud  od  the  fint  additioa  of  unmonu.  Tkf 
^nitrio  acid,  producing  nitrate  of  unmouia  wiA  tlu  alkali,  keeps  the  ondeof  kItw 
■  wdotiNl.  Thii  enue  of  enor,  hovercr,  ii  not  likdy  to  happen,  frequently,  dnee  the 
BHonl  at  nitiato  of  ammonia  required  to  pieveat  all  piecipitatiaD  vonld  be  eott- 
•ideiBble.  From  the  mns  raaioii,  Tii.,  the  pnaanoe  of  nitrals  of  wnmonia,  U  ia  ueeleM 
I  Menpt  to  convert  a  nitrate  bath,  alraad]'  need  jbr  aenaidsiiig,  into  ammonio-nitnle. 

Ammonio-nitratc  of  nlTw  rtnmld  be  kept  in  a  duk  plwie,  being  mere  prone  to 
ninetlon  tfam  the  nitrate  of  nlver. 

Stmtilitmf  Salted  Faftr  tnA  -Anmtnit-NUratt. — HoK  operatoi*  prefis  bnuhiag  on 
be  Mlotioii  of  ammonio-nitnite,  the  proptctiea  of  the  eolution  being  eltemd  b;  the 
RlcitiMl  witlt  the  aalt,  free  ammonia  being  thna  farmed  in  the  ammonio-nitrate  bath, 
h  has  the  eflTeot  of  changing  the  half-ahadowg  of  the  print  to  a  reddiih-pmk 
iMa.    Etm  in  bnuhing  the  same  ammonia  u  not  to  be  uied  too  often.    Bnuhof  h 

U  aianefaetarad  purpoael]'  (br  a]^1ying  nlvsr  wdution* ;  but  the  hair  ia  aoon  d«> 
>ln7ed,anleeicarai>  taken  to  keep  the  brndLoleas.  In  aenaitiiing  paperbrbmehing, 
\tj  the  salted  aheet  upun  blotting-paper,  and  wet  it  th»oughly  by  drawing  the  bnuh 
IrK  lengthways  and  then  bctom.  Allow  it  to  lemein  flat  for  a  few  minntea,  in  order 
that  a  guffioient  quantity  of  the  eilTer  eolution.  may  be  abaorbed,  and  than  pin  up  by 
'  tbe  eonar  tn  the  umal  way. 

Ammoaio^lnte  papers  oannot  be  kept  loog ;  the^  beoome  diaeoloured  after  Uie 
.  lafnitfafbw  honri. 

Odatine  paper  KontiBed  with  plain  nitrate  of  nlrer  will  remain  good  for  laven 
itji ;  it  tuma  a  littla  yellow,  but  thie  is  removed  by  the  toning  bath. 

AqMrMten  iinik  Stnm  of  Miik—Tia  Mnun  of  milk  is  prepared  aa  foUowi:.- 
Tiks  purs  mHk  tarn  the  oow,  and  curdle  it  by  a  pieoa  of  rennet,  or  if  that  cannot  be 
obtaiMd,  b;  dropping  into  it  a  tittle  ecetio  and  or  oommon  vinegar.  The  quantity  of 
vinegar  isquired  will,  peihqia,  be  about  two  or  tluee  drachms  td  tbe  qnart  of  milk, 
vliich  muat  be  boiling  hot  at  the  time  the  aoid  ia  added.  The  caaeine  coagnlate* 
■Mdiattly,  and  it  to  be  strained  out  throogh  a  cloth  and  rejected.  When  the  sei 
llu  become  nearly  cold  the  while  of  an  egg  is  added,  previously  beaten  up  in  a  cuf 
iniBn  thoirragh  mixture ;  then  place  the  aemm  in  a  pipkin  over  a  slow  fire,  and  beat 
itto  sbnllitian.  The  albumen  coBgolates,  fbnning  s  Sne  network,  and  curying  np 
widi  it  global**  of  oU,  thus  idaaring  the  liquid.  Whan  it  is  cold,  itniin  again  throi 
■sdia  or  oalioo,  and  afterwards  tbiou^  blotting-paper.  The  latter  Sltraiion  t*  often 
ttdiMB,  ntd  OMUpies  seTsral  hoars;  if  atarted  over  night  in  a  large  filter,  it  wiU 
pebaUy  be  oompleted  by  the  moroiog.  The  serum,  when  propciiy  prepared,  should 
kne  a  ilmw-Tsllow  tint,  and  ba  perfkotly  clear  and  transparenC 

The  Bsnm  being  thus  prepared,  take  of  ehlotide  of  ammonium  ten  grains,  of  the 
Nnna  of  milk  one  oaoce  ;  to  this  add  ona  grain  of  gelatine  thoroughly  dissolved  in  a 
keriim  and  a  half  of  boiling  water ;  poux  the  hot  aolotion  into  iho  serum,  and  stii 
*ith  a  ^asa  rod  or  silver  qraon ;  then  add  one  onuee  of  slcehol  to  each  ten  ouDoet 
stlhasriution. 

^aiaiWay  ik*  &mn  Av/aM— lAstly,  aaaaure  tbe  hulk  of  the  liquid,  and  SmAta 
(b  mlt  ik  the  praportian  of  ten  grains  to  each  oDnoe. 

The  papers  which  aj^aar  to  give  the  flneaS  tinta  with  senim  of  milk  are  Le  fiive'a 
"•grtae,  papier  Ssse,  and  Csnson's  poiitif  e  pqer.  Towgood's  positive  paper  gives  a 
•Udo  of  brawn,  very  watm  sad  pleasing. 
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248  BEUARKS  OR  THB  TABIOUS  ?OBKULX. 

The  itieela  ore  bid  upoo  the  Mltingbath  to  the  uitutlnj,  and  allowed  ti 
:«til  OOB  to  two  minutei,  according  to  the  thickneu  and  degne  of  poron^  of  tlw 
pi^er,  ^le  thin  papen  requiring  Ism  time. 

The7  an  leiuitiiad  on  the  nitrate  bath  nt  lixt;  graiiu  to  the  oonoe  of  mAw. 
From  two  to  three  minctea'  contact  will  be  auflioient.  The  aeiuni  diaeolonia  Ilia 
nibata  of  ulrer  to  a  certain  extent,  but  not  in  eo  nuked  a  manner  aa  albumen. 

Papera  prepared  bj  this  method  turn  yellow  more  quickly  than  uaual;  tbej 
■honld  therefme  be  aeniitiEed,  if  pcodble,  only  a  tew  houra  before  uae.    Hr.  ShadhnH 
lecommenda  the  addition  of  aoetic  acid  to  the  nitrate  of  ailver  bath,  to  obnate  t' 
t«ndenay  of  albuminized  and  ether  paper*  to  diacolonr  by  keeping. 

Smtt  in  tUamg  /rem  thi  aiwt  Formitia. — Albnminiied  paper  ia,  -peAxpt,  the 
mott  generally  uaeful ;  it  givea  a  warm,  bright  appearance  to  the  ihadova,  and  the 
lot  i(  of  a  pleuing  brovn, 

Arum  tf  MUk  Faptr  girea  fine  purple  tonea,  and  ia  free  fron  the  gloai 
•iir&ce  which  many  object  to  in  albumen.  Plain  aalted  paper  ia  n 
ebtaining  pai«  black  tonea  auitahls  for  poitraita  and  ecgravinga.  The  negatiTea, 
howCTer,  ahould  be  intenae,  or  Ihe  reault  will  be  inferior  i  good  brown  tcme*  may  b* 
obtained  with  a  comparatiTelj  pala  negatiTe,  but  not  the  fineat  blaoka.  ~ 
pontile  paper  and  papier  Saxe  are,  perhapa,  the  belt  for  black  tinta. 

AmmoBi»-NUreU  Faptr  giTea  blacka  poaaeaaing  great  depth  and  briUiaiKy,  but  it 
ia  tnrableaome  to  manipulate  with,  and  reqoirea  more  cue  than  the  othera. 

Trtparation  of  *kt  Fixing  and  Toning  SvJMww. —Bath  (or  fixing  and  tnoingfoA- 
tire  pnK)&  may  be  prepared  in  either  of  the  following  waya : — Bf  perohloride  of  iron, 
ith  iodine,  and  with  chloride  of  gold. 

1.  iriMParcUirif<s/Jron.— DiaBolrefburounoea  of  hypoaulphita  of  lodft  li 
imcea  of  water,  and  thirty  giaini  of  nitrate  of  ailTCr  in  one  ounce  of  water. 
ilo  the  aolution  of  bypoEulphite  by  degreea,  itirring  all  the  tlBM,  lix 
peichloride  of  iron.     The  addition  of  tiiia  aalt  produoea  ■  Ana  pniple  oi 

n  diaappean.    Wlien  the  liquid  hu  become  again  colonrleaa,  which  it  doaa  in  %  har 

:iut«a,  add  the  diaaoUed  nitrate  of  ailver,  Etirring  briakly.  Fertisct  aolnlicm  will  tate 
place  without  any  formation  of  blnck  aulphnret. 

A  toning  bath  prepared  with  chloride  of  iron  will  be  ready  for  nte  tweltt  h 
after  mixing,  but  it  will  be  itiil  more  actiTC  at  the  expiratian  of  a  week.    The  aolntuw 

Q  becomea  acid  to  teat-paper,  and  milky  from  a  dapoait  of  anlpbnr 
removed  by  flltraUon,  but  it  ia  acarccly  neoeaaary  to  flUer  out  any  wlid  depod^  ■•  the 
doae  texture  of  paper  upon  which  poaitiTea  are  printed  prerenta  it  from  doing  injniy- 

The  bath  may  be  employed  either  in  an  add  oi  neuttal  atate.  If  the  weaUtei  ia 
cold,  probably  the  colouring  action  will  be  alow,  and  in  that  caaa  it  ia  beat  to  allow  the 
•aid  to  remain.  But  if  the  thermDmetar  indioMea  60°  or  hi^ier,  the  colonratioa  tit  Om 
print  ii  effeoted  with  more  rapidity,  and  there  ia  danger  of  the  half-lonea  beiag  ttXm 
away  by  the  Boid  bath  ;  and,  therefore,  it  will  be  sdnaable  to  neutraliM  it  hy  «l»»Viin 
np  the  aolution  for  five  minutes  with  aa  much  powdered  chalk  or  whiting  aa  will  alml 
upon  a  ghilling,  and  ofterwarda  allowing  it  to  aettla  down,  or  filter  it  throng  blotlil^ 
paper.  Chalk  ia  the  only  practicable  remedy,  beoaoae  the  aolntioai  ""■***-!  pnto- 
chloride  of  iron,  which  on  the  addition  of  an  alkali  fimn*  flrat  oxide,  and  *>»«i",  if 
Meting  on  the  au^huretted  principlea  preaent,  au^ihutet  of  iron. 

For  thia  leoaon  tmmonio-nitrata  printa  cannot  b«  toned  in  i 
with  chloride  of  iron. 


,.,Goooli 


PHOTOOBAPHIC  PHIHTINa.  249 

Aftw  the  bttk  hi*  been  nantraUMcl,  th«M  is  a  eonttaiit  tendenoy  to  a  ratnrn  of 
tiMMulhr. 

3.  Fiamf  xuf  Tbmitf  2>fi  w<fi  lodnu. — DiiaolTe  the  tliirtjr  gimiiu  nitrate  of 
■ilTEr  in  an  oiuioe  of  the  water,  aa  tie£m.  Thm,  from  four  onncei  of  hjporitphita  of 
Boda,  veigh  out  oanfUIy  hypotolpbite  of  ioda  liity  graina.  DJHolve  in  an  inmce  of 
the  water,  and  throw  into  it  thirtj'  griin*  c«mineTciil  iodine.  Ag:itste  the  Teaacl  ui 
the  whole  hai  diiappeared,  which  will  happen  in  the  course  of  a  few  minntea.  If  after 
Om  Bolntion  of  the  iodina  a  brown  tint  i*  aoquired,  there  ia  an  execsi  of  iodine ;  in  that 
CMt,  eantianaly  add  byponilpbite  of  soda,  a  tingle  grain  at  a  time,  nntQ  the  liquid 
becomes  colourisM ;  tfaen  pour  in  nitrate  of  lead  fbrty  graina,  preriouily  diuclTcd  in  an 
otmeeofthewatet.  TheadditloD  of  nitnte  of  lead  canses  the  separation  of  the  greater 
portion  of  the  iodine  in  the  form  ofyellow  iodide  of  lead,  which  ii  ueeleu,  and  tnsy  be 
njeoted.  Throw  the  whole  cpon  a  paper  filter,  and  allow  it  to  drain  for  a  abort  time ; 
then  poor  upon  it  by  degteee  two  ooncea  of  wtier,  in  order  to  wash  out  ae  much  of  the 
tcdable  tetratbionate  of  soda  as  possible.  When  all  has  run  tbniugb,  add  three  ounce* 
of  water ;  diasolre  the  byposolpbite  of  soda,  and  mix  in  the  nitrate  of  silTer  solution 
with  oontinnal  rtirring  as  befOTO. 

This  bath  is  not  very  actire  when  first  prepared,  probshly  on  aoMant  of  a  little 
iotide  of  lead  remaining  disiolted ;  bat  at  the  npintion  of  a  few  days  or  a  week  it  will 
yidd  Tery  fine  tonea,  and  is  then  superior  to  Formula  ITo.  1. 

It  will  continue  in  good  working  order  for  about  a  month  or  six  weeks,  but  after 
Aat  time  loses  Its  adiTity  to  some  extent,  even  If  it  be  not  used.  The  immersion  of 
printi  by  removing  nili^uT  has  the  same  effect,  the  tones  l*eing  produeed  more  tlowlyi 
and  •  freah  addition  of  iodine  being  required. 

8.  Rii^  Mid  Tuning  Bath  wi'U  ChUn-iih  of  Gobi. — DiaaolTe  fonr  onnce*  byposnl- 
phite  of  soda  in  four  ouncea  of  water,  solution  of  chloride  of  gold,  a  quantity  equivalent 
to  four  grains,  in  three  onnces  of  water ;  thirty  grains  nitrate  of  ailver  in  one  our 
PoBF  the  dilated  chloride  by  degrees  into  the  hypoanlpbite,  (tining  with  a  glass  rod ; 
•nd  afterwards  the  nitrate  of  silver  in  the  lame  way.  This  order  of  mixing  the  solii- 
tiona  i*  to  be  itrietly  observed ;  if  it  were  reversed,  the  hyposnlphite  of  soda  being 
added  to  the  chloride  of  gold,  theresnit  would  bs  the  reduction  of  metallic  gold.  The 
diArenoe  depends  upon  the  &ct,  that  the  hyposulphite  of  gold  which  is  formed  is  an 
□natable  lubatanee,  and  cannot  exist  in  contact  with  unaltered  chloride  of  gold.  It  is 
iifif  rnaij  that  it  should  be  diasolved  by  hyposulphite  of  soda  immediately  on  its  forma- 
tion, and  BO  tendered  more  permenent  by  conversion  into  a  donble  salt  of  soda  and  gold. 

A  toning  bath  prepared  with  chloride  of  gold  is  most  active  at  the  eiiHration  of  a 
few  days  after  mixing.  On  keeping  fiir  some  weeks  it  loses  much  of  its  efficacy  by  a 
process  of  spontaneous  decompositiDn,  and  requires  the  addition  offresh  chloride  of  gold. 

nurtocikphle  TiiwWin. — These  include  the  exposure  to  light,  or  printing, 
properly  eo  called ;  the  fixing  and  toning ;  and  the  washing,  drying,  and  mounting  of 
the  prooCi 

Tkt  Erpaturt  to  LigU. — For  this  porpoae  ftames  are  sold,  so  oanstmoted  that  they 
admit  of  being  opened  at  the  hack,  in  order  to  examine  the  progreas  of  the  daAening 
by  light,  without  producing  any  disturbance  of  podtion. 

Simple  squares  of  glaas,  however,  succeed  equally  well,  when  a  little  experience 
has  been  acquired.  Ttej  may  be  held  together  by  the  wooden  dips  sold  at  ths 
AtDsriean  warehooaes  at  one  shilling  per  down.  The  lower  plate  should  b*  eoverad 
with  black  cloth  or  vdvet. 
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Su^ueing  tha  &uie  to  bs  employed,  tlw  ihutter  at  Uie  bwk  U  rmnored,  ukl  the 
BegatiTe  laid  flat  upon  the  glag*,  collodion  aide  nppermoet.  A  sheet  of  muitiM  papar 
it  then  pUced  npmi  Qian^ataTe,  aramdmaida  iotnoMaA,  and  tbirUatiglitlxaau- 
pnaaad  by  raptoeiag  aad  boltin;  down  tha  abutter. 

Thia  opaiation  maj  bo  caodaeted  in  tba  i*A  nan ;  but  ualeaa  the  li^  ia  jwj 
Btcong,  aiuh  a  pieoautian  will  icaroely  be  isquiied.    The  time  of  azpilaara  ta  U^d 
*«naa  much  with  the  denaitr  of  the  nagati**  aail  the  porer  of  the  acludo  nya,  a* 
iaflaenced  bj  the  waaon  ot  the  jia  and  other  obfioua  eonaiilerationa.    Aa  a  gaiMfld   | 
rule,  the  beet  nagatiTea  print  bIowIj;  whereas  iMgatire*  which  have  been  mde>^«qK«ad   ' 
and  under-derahipad  aie  mora  rapid. 

Iq  the  early  apriog  or  aummer,  when  the  light  is  poirerAil,  probably  about  toL  to  . 
SOewi  minutea  will  bs  raquired ;  but  «a  nuoh  aa  three-quarteta  of  an  hoot  may  be  I 
allowed  iu  the  winlrr  months,  eren  in.  the  direot  rajs  of  the  tun.  I 

It  it  always  *a»j  to  judge  of  the  length  of  lime)  whioh  will  be  wiffleient,  I9   i 
"["""g  a  Bnall  atip  of  the  ■epaidve  paper,  imahielded,  to  (he  svn't  rayt,  and  obaernng 
how  bug  it  take*  to  reach  the  ooppery  itage  of  rednetum.    VhateTer  the  tine  dbt    . 
be,  about  theaama  will  be  occupied  in  the  printing,  if  tb«  negativB  is  a  good  one. ' 

Whan  the  darkamoi^  of  the  paper  appaan  to  bave  ptooBedsd  to  a  contidBrable  1 
estent,  Ae  frame  ia  to  be  lafcen  in  and  the  picture  eiamined.  If  iquirea  of  plate  ^aM  ! 
are  naed,  in  place  of  a  printing-fiame,  to  heep  the  ni^aUve  and  senailiTe  paper  ik  ^ 
contact,  some  difficulty  will  be  experienoed  at  flrit  in  returning  it  preoisaly  to  ila  ', 
(btmar  poaition  after  the  L'limination  ia  oomplete ;  but  thi*  will  easily  be  DvenwiBe  by  ' 
praetios.  The  fiagar  aud  thumb  ihonld  be  fixtd  on  the  lower  cotnere  or  edge,  atid  tlM 
plate  niaed  gently. 

If  the  eipoture  to  light  has  bean  sufBciently  long,  the  geomal  aspect  of  the  [oinl 
a]^ean  dightly  darker  than  it  ia  intended  to  lemain.  The  tonizig  balh  diaaolrea  aw^ 
the  ligbtal  shade*]  and  leduoea  the  intaniity,  for  whioh  allawaiwe  is  made  ik  the 
exposura  to  li(^  A  little  experience  soon  teaohee  what  ia  the  proper  depA  to  print ;  | 
but  the  following  general  rules  may  be  useful  aa  a  guide.  Ilie  ootd  toning  bUh^.  pre- 
pared with  iodine  or  perchlorida  of  iron,  diaaolne  away  the  lighter  ahades  man  thak 
the  nentral  bath,  with  chloride  of  gold.  When  the  proob  are  to  be  immeceed  fie  k 
long  time  in  order  to  secure  blaek  tonesi  it  is  necetaary  to  cn-er-piint  mora  aboD^ 
than  when  the  purple  tints  are  desired. 

U,  on  rsaioval  torn  the  printing-fi-ame,  a  peculiar  spotted  appaaranoe  ia  lam, 
produeed  by  unequal  darkening  of  the  chloride  of  silver,  either  the  nitrate  bath  it  toft 
weak,  the  sheet  removed  from  ila  sitxtaca  too  speedily,  or  the  paper  is  of  inferior 

On  the  other  hand,  if  the  general  aapeot  of  the  print  it  a  rioh  chocolate-brown  in 
the  Mua  cf  slbotnen,  a  dark  ijote-blue  with  gelatine  or  ammeaio'nitrate  paper,  or  a 
nddish-fucpls  with  paper  praparod  on  serum  of  milk,  pnibably  the  ■ubaeq.u^ 
coletnation  will  proceed  well. 

If,  in  the  exposure  to  light,  the  ehadews  of  the  proof  bscnme  very  deeidedly 
eoppeiy  beiiite  the  lights  are  tvffictently  printed,  the  negative  ia  in  liuilt.  Aaimonio- 
nitrate  paper  it  particularly  liable  to  this  iault  of  exceaa  of  reduction,  and  eapeoieUy 
to  if  the  light  is  powerful  ;  hence  it  is  best,  aa  a  rule,  not  to  print  by  the  direct  raya 
of  the  ton.  Thia  point  is  important  alto,  beoauae  the  cieesaiTe  beat  of  Iha  aun's  i^a 
often  eraohs  Uie  glaesea  by  naequal  expanaion,  and  ^nsa  the  negative  flonly  down  to 
the  eentitive  paper. 
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T3U  Krmg  and  Ttmaig  tj  th*  JVm/^-TIw  print  niiiy  be  immened  in  the  toning 
Italb  immediatolr  on  ita  remoral  from  the  bune ;  but  no  liojoiy  retnlta  tioiii  putting 
it  «nde  tar  a  tani«,  if  it  be  bpt  in  k  dnk  ^ms. 

After  ita  unmanion,  more  it  tbout  for  a  aluBt  time  to  diaplace  ur-babblea,  wbieh, 
if  allowed  to  ronuin,  prodoae  ipota-  Is  a  few  minnteB  the  rich  chocoMe-brovn  nt 
Tiolot-blne  tinli  diaappear,  and  the  led  toaea  talie  tbeir  place. 

AlbniHn  pnxib' b««oine  briek-radj  gelatine  and  ammonio-nitnito  a  brovniah' 
Uaok.  If  lite  ooJouia  ere  nnnMull]'  pale  and.  red,  veiy  probably  the  ailTer  bath  it  too 
-weak,  or  the  ^lanli^  of  chloride  of  annonium  used  was  innifflcient ;  a  pink  tint  in 
tha  caao  of  ammonio-nitrate  picturea,  if  T07  marked,  genenllf  gives  a  bad  tcbuU. 
The  wtioaof  the  bath  moat  be  continued  until  the  deeired  eKect  is  obtainod.  Tbia 
may  h^ptn  in  faom  tTenty  minute*  to  half  an  hour,  if  ihe  solution  ie  in  gciod  vorking 
ondec  and  the  thermometer  at  60° ;  but  muob  depends  upon  tlio  temperature. 

The  purple  tones  sie  an  eariisi  stage  of  columntion  Ihea  the  block,  tones,  and 
tlierefore  the  latter  require  more  time.  It  must  be  bume  in  mind,  boveTcv,  that  pro- 
longed usmwrion  in  a  tetrstbionate  bsth,  piapared  vith  iodine  or  pereLlurido  of  iron, 
is  dttndedly  fkrourahle  to  y^ovness  of  the  vbitcs ;  and  with  an  ■Ibumen  print  it  will 
be  dUHaolt  to  obtain  pure  whitea  if  the  aalouring  is  osiried  beyond  the  purple  stage. 
Witii  the  gold  bath  the  aotion  may  be  pushed  further  with  impunity. 

Ammonia  -niti»te  and  gelatine  papers  are  leas  prone  to  turn  yeUow  than  pl^er 
pMpand  with  albumen.  The  yellow  colour  is  not  oDen  s^en  decidedly  whilrt  the 
print  ia  in  the  batti,  but  it  oomea  out  in  the  after-prooeaeea  of  waahing  and  drying. 

The  enor  moat  frequantJy  emnaiilted  in  oolouring  poutive  proofs  is,  continuing 
the  aotiim  of  the  hypo  bath  for  too  long  a  time  with  the  idea,  of  obtaining  darker  tones. 
Tlw  injnrions  eflecta  so  oauaed  are  moit  erident  iriien  the  print  has  been  washed  and 
dried ;  it  ie  then  seen  that  much  of  the  brilliancy  and  ricbneee  of  the  tint  ie  lost, 
whMM*  if  the  proof  bad  been  ramored  at  an  etHier  period  it  voold  have  been  im- 
proTSd.  These  renuuk*  ^ply  in  all  cases,  bnt  eqwcially  so  to  the  tstrathiooate  bath 
wilboot  gold. 

Some  adrise  that  on  remoral  from  the  bath  the  print  should  be  soaked  in  new 
hypo  for  Ion  mioutee,  in  order  to  complote  the  fixation;  but  this  precaution  is  not 
ra^niad  with  solutions  of  such  a  rti«ngth  aa  thosegiTenb  the  formuln.  An  analysis 
of  an  old  hypo  bath,  which  had  been  Tery  eztennTely  used,  indicated  only  ten  grains 

!   of  hypoaidphita  of  silTer  to  the  onnoe,  so  that  it  was  at  lliat  time  fsr  from  being 

'   sslni«ted. 

With  a  bath  prepared  by  the  perahloride  of  iron  process,  if  any  red  deposit  upon 
the  Baiboe  of  the  print  (peroxide  of  iron]  oecun  during  the  waahing,  a  portion  of  the 

,  pntochloride  of  inm  may  be  removed  from  the  fibres  of  the  paper  by  soaking  in 

I  new  hypo, 

1        The  addition  of  freeh  crystals  of  hyposulphite  of  soda  oeossionally,  in  oidw  to 

•  kaap  up  the  atiength  of  the  bath,  ie  a  safe  plan  to  adopt,  the  exact  q'umtity  added  not 

I  baing  matorisL 

I         On  (At  WatlMg  Raititt  Pnof*. — It  is  ewoitial  to  wash  out  every  trace  of  hypo- 

I   ralpbits  of  soda  from  the  print  if  it  ia  to  he  preaarred  from  fading,  and  to  do  thic 

1  properly  requires  oonsiderable  care. 

iJwayt  wash  with  nuuuag  wata  when  it  e«n  b«  obtained,  and  ohoM*  »  large   | 
Aallow  Tiwaiil,  a^ioang  a  ecmaiderable  lurtaoe  in  preferenoe  to  one  of  Icmct  diamatOE. 

I  Ifething  k-  bettor  than  the  ordinary  leaden  rink  oatefully  washed  out,  end  a  talw   ' 

I  C  k")0<^  Ic 
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ioMTted  into  the  exit  pipe,  that  the  water  dm;  not  Bair  awtj  nntU  it  raacbea  t 
the  depth  of  a  few  inohei.  A  Mmtant  dribblioK  ot  vatet  mnit  be  nuuntaitiMt  En 
about  flra  or  di  houn,  at  the  eod  of  whioh  time  the  tap  may  be  itoppad,  and  th« 
print  left  in  the  water  nntil  the  following  moraing.  This  i«  the  plan  punned  hf 
the  inthor,  and  found  by  him  to  be  Bufflcisnt  for  prints  toned  either  with  or  without 
gold. 

EvFn  in  waihing  bj  running  water,  boweTer,iame  precantioifl  muitbe  obierTed; 
the  print)  should  not  lis  tc^ether  too  oloeelf,  or  the  water  does  not  find  ita  way 
between  them,  Toa  may  euuly  prove  thia  by  wetting  fire  or  eii  prints  freih  from  the 
frame,  and,  having  placed  them  in  a  fallow  pan  of  water,  tnming  on  the  tap  until 
the  water  nina  off  qoite  olear ;  then  separato  the  papers  from  each  oQier,  when  ■ 
milky  liquid  wilt  pass  out  from  between  them,  thus  iliawing  that  a  stationary  layer  of 
fluid  existed  at  that  point.  Therefore,  in  washing,  the  prints  should  be  kept  as  mubti 
M  possible  aepante  from  e«cb  other,  and  should  bo  constantly  moved  and  turned  over 
to  expose  every  part  of  the  snrhce  to  the  action  of  the  mnniag  water. 

Vhen  running  water  cannot  be  obtained,  proceed  as  follows : — Firat  wash  the 
print  gently,  to  remoTe  the  greater  part  of  the  hyposulphite  solution.  Then  transfer 
a  large  shallow  pan,  in  which  may  be  placed  as  many  prints  as  it  wiH  hold  without 
laying  thickly  on  each  other.  Leave  them  in  fbr  about  a  quartw  of  an  hour,  with  ot 
raonal  movement,  and  then  pour  off  quite  dry.  This  point  is  important,  as  the  chemist 
well  knows — viz.,  when  washing  a  depont  to  drain  off  the  last  portion  of  liquid 
impletely  before  adding  trail  water.  Bepeat  this  proceaa  of  changing  at  least  Are  or 
ui  times,  or  even  more,  according  to  the  bulk  of  water,  number  of  prints,  and  degree 
of  attention  piid  to  them.  Lastly,  place  them  together  in  t  larger  vessel  of  water,  and 
allow  to  soak  fer  several  hour*,  stirring  oeeasionslly.  Then  blot  off  with  altering 
paper,  and  bang  tip  to  dry. 

Drymg. — The  fluid  which  drains  from  the  edge  of  ■  washed  print  may  be  tested 
for  hf  posolphite  of  soda,  by  touching  with  &  rod  dipped  in  solution  of  protonitrate 
mercury ;  a  black  colour,  wbjob  is  eiilphurat  of  mercury,  indicates  the  presence  of 
hyposulphite.  The  common  plan  of  taating  the  lower  comer  for  the  sweet  hyponl- 
pbite  of  soda  and  silver  is  now  thought  by  tlie  writer  to  b«  intuffleient 

When  the  print  is  nearly  dry,  it  is  recommended  .by  some  to  place  it  between  two 
layers  of  blotting-paper,  and  preu  with  a  moderately  hot  iron.  This  tppeors  to  darken 
the  tint  slightly  if  prodnoed  In  a  feeUe  eolonring  bath,  but  when  the  t«lh  is  actiTe  it 
lusea  but  little  appreciable  change. 

Albumen  proofs  when  dry  are  snSlciently  bright  without  flirther  treatment ; 
in  the  case  of  plain  paper,  salted  simply,  or  with  serum  of  milk,  the  effect  is  impntred 
by  laying  the  print  fece  downwstdi  upon  a  square  of  plate  glass  and  rubbing  the  back 
with  an  agate  burnisher,  sold  at  the  aitist-colonrmun's.  This  hardens  the  grain  of 
the  piper  and  brings  out  the  details  of  the  picture. 

Umatlmg. — In  mounting  the  proofs,  be  csrefol  not  to  employ  sonr  paste,  whieh 
ma;  possibly  injure  the  tint,  and  keep  them  in  a  place  free  tram  damp  atid  monld. 
Thick  gum-water  innreis  very  well  as  a  eement,  or  gelatine  diaaolred  in  hot  water. 
Borne  OSS  caoutohonc  dissolved  in  mineral  naphtha,  which  his  the  adranlage  of  drying 
speedily,  and  does  not  maks  the  card  board  cockle  up. 

Mr.  Sw.tton'a  Prooaas  fer  Tonint  PoaitiTeB. — This  procees  was  oomme 
oated  to  the  Photographic  Journal  in  thef month  of  March',  1B6S.  It  is  somewhat  m 
troublesome  than  the  plant  oidinanly  followed,  but  possesses  tdrantage*  wltieh  will 
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praaantlj' b«  •niunentod.    Tha  dewriptioiL  inky  be  divided  into  preputtion  of  tHBtooiog 
bath  Kad  muupulatorj  deUili : — 

"^rtpmratim  aftlu  Tamif  Bath. — Dinolta  chloride  of  gold  one  gnin,  tnd  hypo- 
tolphita  of  *ada  thiee  giuna,  eMh  in  tiro  ounoes  of  dietiUad  viter ;  then  mix  quickly 
bj  poniing  the  fonner  Bolution  into  the  Utter,  asd  add  At*  mininu  hydrochloric  acid. 
If  tlie  ohloride  of  gold  iinauMl  the  liquid  will  have  a  rod  tiogB,  hut  if  aoid,  then  the 
nlntion  ii  ooknuleas. 

"  In   pUm  of  making  an  extemponmeooi  h}fpo(nlphitfi  of  gold  by  mixing  the 
eUoride  with  hypoaulphite  of  (oda,  Mr.  Sutton  employe  the  cryetallieed  wt  d'or,  half  a 
giain  to  the  ounce  of  water,  acidified  u  before,  buL  the  objection  to  the  uie  of  thia  aolt 
ii  ita  expanae,  and  alao  the  difSculty  of  obtaining  it  in  a  pure  fbnn ;  lome  temples  cod-    | 
taining  no  more  Aan  five  per  oent.  of  gold. 

"  The  qoantity  of  aolution  given  in  the  formula  it  enfflcient  to  tone  mo 
d(wen print)  of  Ave  inchea  by  four;  and,  theref ib^  aa  chloride  of  gold  ia  bo 
pence  par  grain,  thia  prDceaa  cannot  be  objected  to  on  the  toore  of  economy. 

"  The  bath  ia  moat  active  vhen  flnt  prepared,  but  it  will  keep  for  lome  time,  pro- 
vided the  print!  be  properly  lieed  from  aoluUo  nitrale  of  nlver. 

"  The  paper  may  be  prepared  by  either  of  the  three  fbrmuln  given  by  Mr,  Haid- 
widi,  accwdlng  to  the  tint  deeirad.  The  printing  la  not  carried  quite  to  the  uiual 
iatonaity,  aa  the  gold  bath  dinolvee  the  half-tones  scarcely  or  not  at  all. 

"  On  coming  from  the  frame  the  prints  are  waahed  thoroughly  in  co 
nrtil  it  oeaaea  to  become  milky ;  which  will  not  happen  until  the  greater  part  of  the 
nitnte  of  lilvai  ia  removed.  The  waahing  muit  be  couductad  in  a  dadc  place,  but  it 
ia  not  neeeaaary  to  hurry  it ;  the  proob  may  be  thrown  into  a  pan  of  water  covered 
with  a  chith,  and  allowed  to  remain  until  required  for  tinting 

"  A  tiMe  of  free  nitrate  of  ailver  nluslly  eecapea  the  waahing  nnleaa  it  haa  been 
done  very  carefully  and  with  hot  water.  Thia  would  cauee  a  yellow  depoait  (probably 
hypoml^ta  of  aUvec  or  a  aalt  of  a  eimilar  kind,  mixed  with  metallic  gold)  on  the 
print,  and  alio  in  the  toning  bath.  It  muet,  therefore,  be  removed  either  by  adding  a 
little  aalt  to  the  water  during  the  laet  wadiinga,  or  better  atill  by  meant  of  a  dilute 
•olntion  of  ammonia. 

"  To  prepare  thia  alkaline  bath,  take  liquor  ammoni»  ona  dtaehm,  ci 
one  pinL  The  azaot  qnantity  ia  not  material ;  ifthe  liquid  amella  of  ai 
be  anfflcient. 

"  Plaoe  the  waahed  printa  in  thia  batb,  two  or  three  at  a  time  and  allow  l( 
unto  the  enDcecent  purple  tint  begin*  to  give  place  to  a  red  tone.  The  action  most  be 
watched,  beoauae  if  the  ammonia  bath  ia  etrong  the  proof  aoon  becomea  pale  and  red, 
and  when  that  ia  the  caae  yon  Icae  a  little  brilliancy  in  the  after  tiuting.  Albuminiied 
and  HngH'h  papeia,  from  their  denaa  atractore,  require  a  longer  time  in  the  a 
than  ponma  pq>era  aimply  aarted. 

"  With  ammonio-nitrata  printa  thia  bath  may  be  omitted ;  the  proofk  beiog  trana^ 
bind  to  the  toning  aolution  immediately  alter  waahing, 

"  Aa  chloride  of  ailrer  ia  comparatively  inaeositive  to  light,  when  the  eiceaa  of 
nitnte  ia  waahed  away,  it  ia  not  neceaaaiy  to  daAen  the  rocm ;  but  a  bright  light 
proceeding  from  an  open  door  or  window  should  be  avoided. 

"  Tha  ammonia  having  done  ita  work,  soak  the  printa  again  for  a  few  minutea 
or  longer  in  oommon  water  to  waab  out  the  alkali.  Then  place  them  in  the  toning 
bath  ol  gold  and  add ;  do  not  put  in  too  many  at  onoe,  and  move  them  abont  oc 
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•Ilj  to  piemt  apofa  of  an  impatM  Mtton  at  tha  pnnt  vhoi*  tbe  ihoeli  tansh  aadi 

"The  foiai^pspraB,  pUinHltBd,  aolmi  rapidly  in  tm-ci  tluea  aimtH.    ^^'pi't*'    I 
papen  reqnira  frcon  five  to  tea  '"'""*j« ;  i^biuiiiiiied,  tan  irinirtni  to  %  qnaitv  of  ■&   t 

"By  tamoTing  ths  print  befora  the  dapoatt  of  goIdliM  folly  taken  plaoe,  jon  dbtaill   ' 
a  dark  red-puiplc  tint,  and  hy  i  longer  action  a  riolet  purple  appnMcliuig  to  UaA. 
Whm  lliii  tone  ii  reached  a  coDtinokaee  of  tbe  aotioiipTodiuiei  hot  little  diangc.;  there 
ia  a  slight  diminntian  of  brightneaa,  but  not  that  yellow  tint  ao  commanly  Kon  with  old   ' 
1  aeid  hypo  ballia.  1 

"  The  tolling  heiag  cmnpleted,  die  printo  an  again  plaoed  in  water  (tfaa  nuc  naad 
for  washing  out  the  atniiionia  do«s  rery  well]  to  remoie  the  greater  part  of  the  aoid.    : 
\    Thit  washing  miut  not  be  oontinuad  longer  than  fire  or  ten  minat«a,  or  there  will  be  a 
,    dangv  of  decomposition  of  a  salt  of  silver,  producing  a  yellowueB  of  the  whites ;  thk, 
howerec,  ought  neror  to  happen  with  prapet -pitcantiana. 

"  Lastly,  the  pcooft  are  fixed  in.  a  new  solution  of  hyposulphite  of  soda,  one  part  to    i 
'    Snir  of  water.    This  bath  altera  tho  tone  slightly.    In  the  o  ~ 

pnnta  the  purplo  bliok  passes  by  degreea  to  a  blac^  al 

"  In  order  that  the  fixing  may  be  properly  performed,  the  ti 
not  be  leas  than  ten  minntea  with  ■  porous  paper,  plain  salted,  « 
ninutes  in  the  ease  of  an  English  or  albuminiaed  paper.  | 

"It  will  sometimeB  happen  in  this  proaaea,  from  the  tening  baflihKringbntlitfla  '. 
ftdrent  aotion  on  the  light  shades,  ^at  the  printa,  afler  being  washed  and  dried,  ^pear  | 
too  dark ;  this  may  be  remedied  by  laying  them  for  a  few  mimitet  is  «  vary  dilate  ' 
solution  of  chloride  of  gold,  and  vaihing  for  an  additional  quarter  of  an  Iwor.  Fira  or  ' 
■ix  drops  of  Bolutitm  of  ohloride  to  a  few  ounoea  of  watar,  not  enough  to  chBige  the  I 
,    eohiur  of  the  liquid,  will  Buffioe. 

"  Jdtantag—  of  Toiung  ig  thit  JVaosi.— 1.  The  toning  aolntion  can  b«  ptepared  in 
a  few  minute*  with  its  full  amount  of  effleaoy,  and  will  yield  a  similar  tint  any 
ntunbes'  of  times  suocesnTely.  On  the  otJier  hand,  fixing  and  toning  baths  of  hypo 
and  gold,  by  the  continued  imiceision  of  prints,  alter  in  compoaitiasi,  and  in  ihair 
action  upon  the  print,  almost  daily, 
I  "  2.  The  free  nitrate  of  silver  is  removed  htaa  the  print  be£»eit  enten  the  lUng 

bath ;  heoee  the  purity  of  the  whites  is  very  perfectly  preserved.  i 

!  "3.  Bionaingof  tbedeepahadowi  otthepriatisrcmovedvarype^et^.  ' 

"  1.  Overprinting  is  soarcely  or  not  at  sll  raqnired.  I 

I         **  5.  A  pure  bU^  and  white  tint  osn  be  obtained  with  certainty,  if  the  nagatin  i»    ' 

•afflciently  intense,  by  printing  upon  plun  saltad  paper  or  ammonio-nitiate  pspar.**  | 

I        VoalUT*  rilBtimc  by  the  iHasKtlw*  VnoaH.— The  nagatiTe 

printing  positivess  will  ba  found  useful  in  the  dull  winter  """<>■  f,  and  at 

:    whan  the  light  is  too  weak  to  act  directly  npon  ohliside  of  mkt^ : — 

"  A.  very  good  iodized  paper  fbr  illuabating  the  develi^me^  of  a  latont 
be  nade  m  follows : — Take  of 

Iodide  of  potasdinn    ....     10  graina. 
I  Water 1  ounce. 

I    Float  the  papor  on  this  solntian  in  the  ordinary  nMumar,  and  hng  np  to  ^y ;  tluai  by 
I    ydlow  U^t  render  it  aensitiTe  open  a  bath  of  the  following  stiengdi  >— 
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Nitnla  Df  sUrer       ....    30  gniiu. 

Awtio  add  (facial)  .  .30  muuint. 

IKitUM  ntor         ....      1  oanM. 
Tiaet  minutet'  conUct  will  bo  aufflcient;  titer  Thich  dry  tLorou^Uj,  caraAilly    | 
eieluding  all  isys  of  Thite  light. 

"  Develop  vith  a  latuiated  sglutioii  of  g;i]lic  loid,  which  'may  cocTeniently  be  \ 
qiplied  by  the  ingenioiu  coDtmaoce  of  Mr.  Buckle,  already  deaoribed.  Ordinary  I 
<*uiel'(-hair  briuhes  aio  quickly  deetroyed  by  the  mixture  of  gallic  acid  and  nilrate  of  ' 
nlm,  unlesi  kept  lorupuloiuly  clean.  ! 

"Gallic  acid  ii  solublo  in  about  one  bundred  parts  of  cold  water;  Uierefbre,  to    i 
pace  a  Mtnrated  solution,  odd  five  graine  to  each  ounce,  and  apply  a  gontle  beat. 
The  iqneoui  solution  decompoBCa,  and  becomes  mouldybykeppjng;  this  may  be  partly    . 
obTiated  by  adding  acetic  acid  (a  drachm  of  the  glacial  acid  to  twelve  oonoaa  of  the 
solution],  or  by  a  drop  or  two  of  oil  of  cloTec.  : 

"Sir  W.  Ntalan'i  Froaajor  Ftinling  Fotiiivit. — Bromide  of  potusinm  or  ctlciiun    ' 
is  used  in  place  of  iodide  of  potassium,  as  yielding  a  better  tint  and  more  jiurity  of  the 
white  parts  of  the  picture.    Take  of 

Ihtwide  of  caleinn  ....    lOgranu. 

Gallic  acid S  graini.  • 

Water IDoimaes. 

"  Out  up  a  bit  of  camphor  of  the  liie  of  a  nut  into  small  pieces,  and  digest  it  with 
flie  water  for  twelve  honra,  to  obtain  a  saturated  lolutian.    Then  add  two  or  lime   ; 
lamp*  of  white  sugar,  the  gallic  acid,  and  the  bromide,  as  advised  in  the  formula. 

"  .Apply  the  solution  to  the  paper  by  brushing,  and  when  dry,  excite  with  the 
fcUowing  bath  :— 

ITitrate  of  ailver        .  .12  grains. 

Acetic  Hcid  (glacisl)  .        .        :        .    20  minima. 
Distilled  water  ....      1  ounce.  > 

This  sidation  must  be  ajqiliad  by  hnuhing,  «no«,  in  adopting  the  otHaitrj  ^an  of  ! 
loatiDg,  the  bath  would  be  diioolouied  by  the  gallic  acid  in  the  paper. 

"The  fallowing  directions  are  given  for  the  exposure  and  derek^aient  of  tho   ' 
piotiBe: — Expose  to  the  light  (not  sun)  in  the  printing  frame  nntil  a  slight  disngo   1 
takM  ^aoe  in  the  colour  of  the  margin— fomi  half  a  minute  opwatda,  acctading  to  the   ' 
light     A  very  little  eiperienco  will,  bowerca',  Kgalale  lUs  point.    Aitai  whieh 
deralop  by  immetsion  in  gallic  acid  (of  connB  in  a  yellow  light)  ten  gnuns  to  ten 
mncta  of  distilled  water,  in  a  Sat  dish,  •«  nany  as  ten  oi      ~ 
tbt  prooeas  of  develc^ing,  a  small  quantity  of  aceto-nitnte  of  dlTK  may  be  added, 
oeesnonslly  gently  sgitating'at  the  same  time. 

"  UnlsH  Oan«(n'ip*pei',bealbDminiEed,it  will  not  answer  the  objeoti  if^  howerer, 
it  be  albaniiiiiied,  it  should  be  floated  over  the  diffraent  solutions.  I  do  not  like  the 
Frcneh  paper,  but  much  prefer  Whatman's." 

Mr.  Suttoufi  Nftiu  Preettt^-Tba  paper  ie  prepared  with  aemm  of  milk,  with  oi 
wilhfiDt  haDmide  of  polaasinin,  'Fbo  serum  is  need  to  impart  a  wamer  tana  to  the 
ndaoed  nlTar  than  that  obtained  on  plain  paper. 

"  In  the  preparation  of  serum  of  milk,  Mr.  Sntton  advl 
by  rennet  (previonsly  washed  to  remove  salt],  in  preferenoe  to  nsing  acetle  toU.    The 
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•enim  must  b«  flltend  tctj  cireiiilljr.    The  papen  m  imnunBd  icTra*!  it  •  time,   | 
■nd  mbtequentl;  hung  up  to  dry.     The  >ddition  of  1>n>mid«  of  potMunm,  fire  gnhu, 
le  of  MTum,  greatly  increuMtliB  BeniidTenea  of  the  paper. 

"  Aesto-nititta    of   eilTer   is   lued  in  Knaitiiiiig,  prepared    hy  ihc    foUDving 


fotmola  :- 


Nitrate  of  dlTfT  .    SO  to  30  grain. 

Acetic  acid  (glacial)  .        .        .        .30  minic 
Diatilled  vater  ....      1  ouDci 


nena  the  papen,  taking  core  that  both  side*  are  erenl;  vetted,  and  allow  to  temaiii 
three  misutes ;  then  hang  up  to  dry  in  a  perfeotly  dark  place. 

"  The  doTelopment  is  conducUd  by  imroenian  in  BtJution  of  gallic  acid,  cither   . 
(aturated,  at  if  that  ihould  act  too  qaickly,  at  it  vill  «aaietimeB  do  in  hot  veathcr,  the 

le  diluted  vith  an  equal  bulk  of  water.  This  part  of  the  proccaa  occupiea  aboat 
five  minutes. 

"  Xemari:!  an  Prtntaig  iy  iht  Nijetitt  JVmui. — If  r.  Hardvich  adTisea  the  amateur 

maiter  tL  j 'manipulation  of  the  ordinary  positiTS  process  before  trying  that  by   \ 
derelopment.    Perfect  cleanlineH  ii  moat  eHential,  and  the  ■olutions  ghoold  aU  be 
filtered  with  care  to  free  them  from  fine  particlM   in  fQapension,  which  wonld 
cauMipot*. 

"  White  li^t  mult  be  excluded  vith  all  the  prM*utiona  axeroiaad  in  the  caM  of 
collodion  negativei. 

"  The  cipotare  to  light  is  conducted  in  the  ordinary  printing-franiB ;  it  eitenda 
3m  a  few  leconda  upwards.    On  removing  the  ncgatiTe  a  very  faint  image  ii  aaen, 
which  derelopa  rapidly  when  the  gallic  acid  ia  applied. 

"  The  deTelopmont  being  completed,  the  priuti  are  well  washed  and  fixed  in  hypo- 
lulpbite  of  aoda,  one  pul  to  four  of  «-ater.  The  tint  i*  improred  by  adding  a  little 
nitrate  of  silver  (a  few  drops  of  the  exciting  bath}  to  the  gallic  aoA  towards  the  end 
of  the  process ;  but  a  better  plan  is  to  tono  the  prints  in  the  gold  bath,  deeciibed  at 
page  2i£,  hefbre  fixing. 

"  In  that  case,  after  developing,  they  most  he  well  washed,  then  placed  in  salt  and 

■/ft,  or  in  dilate  ammonia,  and  afterwards  toned  and  fixed  in  the  manner  already 
fully  described. 

"  The  appeannoe  of  ptints  taken  by  the  negatiTO  process  is  artistic  and  good ;  hat 
is  difficult  to  get  the  same  elaborate  definitjon  and  cleimMi  of  ahsdow,  a*  by  the 
ordlMUy  positive  proocM  upon  ohloride  of  silver." 

On'  tiia  FtUUnc  vt  VoaltlTa  Fn»o&. — The  fsding  of  paper  podtivea  hn 
>ng  been  •  sonrco  of  annoyance  to  photographers ;  a  gradual  loai  of  brilliancy  and  a 
yellow  Uut  is  seeu  to  comueoee  at  the  raargina  and  half-shadowa  of  die  ^int,  and  to 
extend  by  degrees  over  the  whole  surface. 

"  This  matter  has  of  late  became  of  auch  importance  that  the  council  of  the  Photo- 
graphic Society  decided  a  few  montha  aioce  upon  appointing  a  oomtnittee,  of  which 
~ie  writer  has  the  honour  of  being  a  member,  to  examine  and  report  upon  it 

"  The  experiments  required,  in  order  to  be  deciaive,  must  naceessrily  extend  orcr  a 
long  period  of  tine,  and  it  will  be  many  months  before  the  result!  can  be  fiiUj  known. 
The  proofs  which  fade  most  frequently  are  those  which  have  been  fixed  and  alao 
toned.     It  is  this  part  of  Iho  proccas,   so  necessary  to  the  artittio  efl^  which 

reMM  the  danger. 
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"If  k  poaitiTe piatun,  u  taken  AomtliB  fnme,  be  ioimecied  in  a  Hlution  of  oU 
bTpomlphite,  thM  U,  hTpuulpliiU  uwci&ted  wiUi  a  compound  cantuning  IoomIj  com- 
bined ■nlphur — and  vhan  properly  tinted,  be  remored  and  hung  up  Id  diy  vithoat  any 
prerimu  washing,  it  soon  turns  yellow  and  beoomei  altogether  pale  and  fjunt.  Some 
hare  thought  that  tlie  ehange  it  oaiued  by  the  bUek  talphnret  of  ailrer  abunbing 
oxygen  and  being  conTorted  into  eulphate  of  Bilrer ;  bat  thia  cannot  be,  bsoauie  a  solu- 
tion of  UL  alkaline  (ulphuret,  wbish  blackani  tulpbate  of  lilTer,  has  no  eBeot  in  rsttor- 
ing  tba  oripnal  colour  of  this  yellow  eubatance. 

"  It  appear*  more  probable  thU  tbe  yellow  fading  is  due  to  an  exeeu  of  sulphur 
tion,  or  of  inlpburatioB  and  oxidation  combined. 

"  The  action  of  sulpburetted  hydrogen  gas  or  an  alkaline  lulphuret  upon  darkened 
chloride  of  lilvei  has  been  studied  by  more  than  one  obierrer.  It  first  blackeni  the 
brown  tone  and  then  changes  it  to  a  greenish-yellow.  This  iadeed  is  the  same  effect  at 
that  prodneod  by  the  ordinary  sulphuretted  hypo  toning  bath,  which  always  ca 
ydlowoets  when  too  long  continned." 

If  we  thenbetr  the faet in  mind  that  «n  exceatof  sulphur  destroys  the  print,  it  will 
be  eaty  to  nndanland  some  of  the  more  obvious  causes  of  fading.  Some  of  these  caoset, 
in  an  abbrsriated  form,  I  gire  from  Hr.  Hardwicb's  "  Chemistry  of  Fhotog[«phy." 

Iwqurfiet  Wailtiiig, — This,  he  says,  is  the  most  important  of  all,  aud  the  most 
freqaent.  If  hyposolphite  of  soda,  even  in  minute  quantity,  be  allowed  to  Temain  hi 
the  print  it  will  certainly  cause  fading.  In  that  case  you  have  sulphur  liberated  by  a 
slow  proassg  of  spontaneous  decomposition ;  and  the  sulphur  acting,  alone  or  in  con- 
jODOtioa  with  oxygen,  on  the  already  sulphuretted  print,  turns  it  yellow. 

Dilute  fixing  and  toning  batht  are  otlan  prefeired  from  their  yielding  very  bril- 
lijnt  tints ;  but  it  cannot  be  shown  that  their  eoiployment  is  oitBCientiflo  and  wrong- 
tTpcm  the  surfue  of  the  print,  sa  it  comes  &om  the  frame,  there  is  much  free  nitrate  of 
nlTer,  which,  when  immened  in  the  flung  bath,  forms  hyposulphite  of  iTlrei,  a  spon- 
taneously decomposing  salt.  This  should  be  dissolred  immediately  by  an  excess  of 
hyposulphite  of  soda,  if  it  is  to  be  rendered  permanent.  Therefbre  if  a  bath  is  pre- 
pared so  dilute  as  to  contain  only  one  part  of  hypo  to  about  six  or  eight  parts  of 
Tkter,  the  strength  of  the  solution  being  insufficient,  a  shade  of  brown  may  be  obaerred 
puaing  o*er  the  eurftce  of  the  print  on  its  first  immenion,  and  a  large  deposit  of  sul- 
phnrot  of  silTer  soon  forms  as  the  result  of  this  decomposition.  On  the  other  hand, 
with  a  ttcong  hypoaolphite  bath  there  it  little  or  no  discolouration  and  the  black  deposit 

The  mott  scientific  mode  of  printing  it,  no  doubt,  that  in  which  the  nitratt 
silTeT  is  wsshed  out  of  the  proof  immediately  on  its  removal  firom  the  frame.     Thii 
point  bong  attended  to,  a  picture  Is  obtained  with  the  lights  pure  and  ftee  fbim  any 
talt  of  lilTer,  which  may  b«  proved  by  subsequent  immerdon  in  hydrosulphata  of  ai 
monis,  whereat  in  the  ordinary  process  there  must  be  decomposition  mora  or  lest 
erory  part  of  the  sodJsce,  as  shown  by  the  rapid  change  of  properties  which  the  bath  of 
new  hyposulphite  experiences. 

On  Mauuinf  iVM/i.— All  cements  that  are  of  sn  acid  nature  or  liable  to  ipon- 
taneoatdecompoaitian  should  be  aTcdded.  Sour  and  mouldy  paste  it  very  objectioiiable, 
bnt  ertn  this  ii  better  than  paste  contsining  corrosive  sublimate,  and  told  as  "  ever- 

Light  tmd  Xoittun  at  Caiutt  of  Fading. — The  print  should  certainly  be  kept  in  a 
dry  place,  ft«e  tram  damp  and  monldincas ;  on  this  all  are  agreed.    Tlie  exact  aotimi 
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of  light,  1iov«Ter,  upon  paper  potitirei  I*  not  ao  mil  known,  ildiouglt  it  i>  pnenQj 
oonaidered  tli*t  ther  retain  Amt  briUianey  mora  p«Tfe«t];  wken  eipotora  to  bri|M 
light  is  aToided.  Hi*  point  ii  one  to  which  the  attention  of  phott^pvpham  ia  «Bp» 
dallf  directed. 

Tenmg  aithamt  Oo/il.— It  tu  been  «aid  that  the  pcints  toned  in  hypMnl^le  «f 
soda  containing  no  gold  inraiiablj  fade ;  bat  aoch  a  atateuent  eaniiot  be  nbataa- 
tiated,  ^oe  man;  are  in  the  poneadon  of  photographcn  of  that  Und  whidi  have  stDOd 
Jbr  jaara.  The  coloured  aurfaoe  of  a  merel]'  enlpburetted  print  is  eaaQ;  inaeeptible  tff 
injurf ,  lince  the  Bimple  preuure  of  the  warm  hand  (Tearing  behind  pnibaU;  a  little 
acid)  will  often  produce  a  jellow  mark.  The  emplojment  of  gold  salts  in  photognffaie 
printing,  howerer,  bj  causing  a  deposit  of  metallie  gold,  increases  the  chanoe  of  per- 
manenc;  under  uniaTOurable  conditions. 

Theprocaas  of  M.  Le  Orey  with  chloride  of  gold  used  alone,  and  that  oflfr.  Snttov 
with  the  hyposulphite  of  i;old  and  hydroehloiio  add,  are  both  likely,  on  theontkal 
ground  to  gire  great  permanency.  The  toning  bath  in  both  cases  is  ncid  to  Utana- 
paper,  but  the  aoidity  is  different  to  that  generated  by  old  hypoeulphite  of  aoda,  and 
]oea  not  tend  to  produce  yolloimcss  of  the  proof 

■  A'tfttiiit  Priatitif  ai  Obfialing  Fading, — If  the  print  be  simply  developed  by  gallie 
acid,  and  afterwards  fixed  in  solution  of  hyposulphite  of  soda  newly  made.  It  would 
Uienbe  in  the  condition  of  an  ordinary  calotype  negative,  which  ^s  experience  tit 
many  years  has  shown  to  be  pennsnent.  Sut  it  is  difBcult  to  obtain  brilliancy  of  t«4m 
by  this  mode,  and  if  a  gold  bath  be  used  to  darken  the  ihidows,  the  ease  is  altered. 
A  developed  print,  toned  and  fixed,  may  be  more  indestructible  than  ona  obtained  by 
the  ordinary  process. 

"  The  following  is  a  simple  plan  by  which  the  permanency  of  a  poaitire  proof 
may  often  be  tested.  Lay  the  washed  print,  whilst  still  damp,  upon  a  cteau  sheet  of 
gitus,  and  allow  water  to  drip  slowly  upon  it  for  twenty-four  hours ;  if  it  retaina  Ha 
brilliancy  unimpaired  at  the  end  of  that  time,  it  may  be  considered  pemtnent.  A 
convonient  plan  is  to  fill  a  small  basin  with  spring  water,  and  to  hang  a  piece  of  stoat 

3n  OTBT  the  lids ;  this  acts  a*  a  aypbon,  and  keeps  np  a  constant  drojqung.  "Dtt 
action  of  the  air  and  water  together  will  produce  fading  and  yellowneM,  if  the[dcti)n 
is  not  properly  washed. 

On  Printing  Entargid  and  Biducid  Ponliva,-~l[  a  collodion  negative  be  placed  at 
a  certain  distance  in  front  of  a  camera,  and,  by  a  tube  of  black  cloth  or  mhd*  limilat 
oontrivance,  the  light  ha  admitted  into  the  daA  chamber  only  through  the  QegatiT^ 
ID  image  will  be  formed  upon  the  ground  ^ats  which  is  reduced  in  its  dtmennona ; 
but  if  the  negative  be  advanoed  neaier,  the  image  wHl  increase  in  size  until  it  beoomec 
first  equal  to,  and  then  larger  than,  the  original  negative.  At  the  same  time,  it  ft 
formed  at  a  point  more  and  more  distant  from  Ibe  lens ;  that  is,  it  recedes  as  the 
oegative  is  brought  nearer. 

Again,  if  a  negative  portrut  of  a  sitter  be  placed  in  the  camera  slide,  and  flw 
instrument  being  carried  into  a  dark  room,  a  hole  be  cut  in  the  window-iAuttsT  ao  as 

dmit  light  through  the  negative,  the  lominons'  rays,  after  refraction  by  the  lens, 
will  form  an  image  of  the  esaat  size  of  life  upon  a  white  scrtten  placed  in  the  poiitioi) 
originally  oocnpied  by  the  sitter.  These  two  plsnes  in  Ikcl,  that  of  the  objeet  and  of 
the  image,  are  strictly  conjugate  foci,  and,  as  regards  the  result,  it  ti  immaterial  ban 
which  of  the  two,  anterior  orpoaterior,  the  rays  of  light  proceed. 

Therefbre,'  in  order  to  obtain  a  reduced  or  enlarged  copy  of  a  negstire,  it  ll 
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IIW1IMIJ  oalf  to  form  wi  aa>gs  of  tlM  •!■•  isqaiied,  ^rf  to  prajvct  tke  isiga  span,  m 
leiuitiTe  tiutum  ntbn'  of  ooilDdiDB  or  pap«r. 

A  good  unagtaimli  fbr  diii  pinyMS  my  b«  aida  by  taking  »a  (Wdtiiu7  portnit 
cmnwrm,  ud  ptolooging  it  in  front,  bf  «  da*l  boi  bladaaid  imids  md  irtth.  ■  donbl* 
body  to  Bdmit  of  being  langthcDBd  out  u  required,  or,  mts*  Bunply,  hj  a.  £r*iB««nak  cf 
TDod  Doira«4  in  with  bWJc  obtb ;  a  graovfl  in  fh»t  carin  tbo  nagmtivo,  ot  noeiiM 
tbs  dlde  ooDtainiiig  tlio  NuiliTB  loTw,  *■  tb  MM  mar  bt, 

III  TBducing  pbotofrapliB,  ilia  negatira  ii  {ilaoed  in  front  of  the  Istu,  in  tbe  pool 
ordinarily  occnpied  by  the  objeot,  but  In  —''""f  an  tiiU^tad  oopj  it  taiut  be  fiaed. 
bdiind  the  lou,  or,  vhich  it  eiiiuTdaiit,  As  hoe  maat  b*  tonted  nmsd  ao  that  the 
laja  of  ligbt,  traaamitted  by  the  negaliTe,  enter  the  baok  ^a«»  of  t^e  oomtanatioa 
ad  p«a  out  at  tlhe  font  Hr.  Btwulbcilt,  wbo  ha*  givni  «tt*at>n  to  tba  lubjeot,  abow* 
Ilia  neoMtatr  of  attaadiag  to  tbia  point,  m  order  to  BTmd  indiitinotneea  of  imags  tram 


A  porbvt  oombination  of  laaaee  of  bn  and  a  half  or  three  and  a  qaarter  iacliM 
ia  tbe  beat  furm  to  use,  and  tbe  actinio  and  ImaiBooa  fasi  iboold  aoenntel;  ooireqMnd, 
aa  anj  di&renoe  betirem  theoi  ironld  be  inuiuawd  by  talarfing.  A  clop  of  an  inch 
or  aR  inoh  and  a  half  aperture  planed  behreen  the  lenaw  lAriatet  to  aome  extant 
laaaof  Aarp  outline  i«n*lly  fblioiriDg  enlaigatMot  of  the  image. 

Tbe  li^t  may  be  admittad  throngfa  the  negatiTg  by  pointing  the  samara  towi 
the  aty ;  oi  dit«et  aonligbt  may  be  naed,  tbsmra  upon  the  negatire  by  a  pi 
rdeetiff.  A  oommon  swing  looking-^aaa,  if  dear  and  free  from  (pecka,  doM  Teiy 
w«Ui  it  AoQld  ba  «D  placed  that  the  centre  on  wMch  it  toma,  ia  on  a  Lsrel  with  the 
■Sia  of  thelena. 

The  beet  negMiTt*  for  printing  enlarged  poatiraa  are  thoee  wUob  ai«  diatinot 
and  clear;  and  it  ii  important  to  use  a  bbikU  negatiTB,  tafan  at  a  conaidenble  di«Unee, 
Trbkit  abain*  the  lens  Imi,  and  gi*ea  a  better  reanlt  in  erery  wkj  than  one  of  larger 
«ia.  In  printing  by  a  two  and  a  qnarterletii,  for  instanoe,  prepare  the  negatin  upon 
a  plnta  sboat  two  inehet  K[a*ie  and  afterwsrdi  inlarge  it  box  diamatera. 

Paper  ooBtaining  chlorida  of  ailTer  is  not  lafflaantly  aanntiTe  to  reoeire 
image,  md  tbuiefbre  the  print  mast  be  iarmed  npan  coUodian,  or  on  iodiied  paper 
doraloped  by  gallic  acid. 

The  ezpoiDre  reqaired  will  Tary  greatly,  sot  only  with  the  iaUcaity  of  the  light 
and  the  asnubility  of  the  auifaoe  ued,  but  alao  witli  &e  degree  of  ndnctin  or  enlarge- 
nentof  the  image. 

IsptintiagnpiwiaDllodiOD, tbeieaoltingpiotnTa  ia  ponliTa  by  banimitted  light; 
it  thonld  be  backed  up  with  white  Tamiab,  and  then  becomes  poaitire  by  reflaotad 
li^  The  tone  of  the  bUcki  it  impnwd  by  treating  the  plate  flirt  with  biohleride 
id  then  «ith  amanama. 


ON  THE  DAaCXBEBOXTPB. 

I  have  already  atatel,  io  the  brief  hiabny  of  thia  ditooreiT,  the  torenaitaiHMi 
ondei  which  it  originated  and  acquired  ita  name  from  one  of  the  oiiginal  diuorerara. 
The  Dagoeitoo^pe  pictnm  ia  taken  on  a  o<^er  plate,  with  a  nlTered  aurfaoe.  We 
Jwn  eeon  that  the  p«p(z  proeeM,  and  aOerwarda  tlu  glaaa  plats  coated  with  Tar — 
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organic  »al*tuiM«,  lurs  gndnillj  lupenedad  tba  lilrend  plate,  espeauUr  in  tliH 
oountr; ;  but  M  k  bitnch  of  PhotognLphie  Ait  it  fomu  an  importuit  ohiptra. 

Tlw  baaudful  pnioew  by  irhioh  the  DigoBrreotrpe  piotore  it  obtained,  waa  publialied 
to  tha  world  in  Jnly,  1S39,  after]  tlte  Frenoli  goTenunent  of  lie  day  bad  lemrded 
M.  Dagnane  with  a  penmon  of  6000  franca,  and  M.  laidore  Niepce,  tba  aon  of  bis 
ooUsagoe  in  the  diaoOTery,  vith  another  of  1000,  with  a  half  in  reraraion  to  their 
widowi — a  liberal  endowment,  worthy  of  imitktiini  on  the  part  of  the  Bticiab  go'nga- 
t  on  iimilaj  occ»ion«.  The  prooeaa  diridea  itaelf  natoially  into  lix  operatiaiM, 
which  we  ahall  describs  in  the  following  oider ; —         -  -     ' 

ri«p«zliiS  tk*  rtataa.— Thg  object  in  thia  operatiDn  is  to  obtain  a  perfeeUj 
pure  and  polished  Burface  of  ailrer ;  it  ie  therefine  of  the  greateat  importance  that  th* 
articlea  uaed,  in  the  latter  part  of  the  prooeaa,  ahonld  be  perfectly  &M  from  greaae,  or 
any  other  article  of  a  fixed  oily  nature,  Uany  way*  and  aubatancea  hare  beea  pro- 
poaed  for  these  purpoiea  j  but  the  following  methoda  I  have  genetaUy  foni^  produce 
the  beat  reeulta,  tbey  are  moat  aimple  in  their  dstaila.  The  materiala  required  artt 
Olldued  tzipoli,  prepared  lampblack,  rouge,  and  oUto  oiL 

There  are  several  varieties  of  these  pUtea,  under  the  names  of  Bngliah  aud  French, 
umAotnrad,  aa  the  namaa  import,  in  thc«  oonntaiea.  The  platea  manufaotnred  in 
agland  are  geoerally  thicker  and  have  more  ailvar  on  them  than  the  foreigin,  from 
which  circumatance  they  receive  a  finer  snrfkce,  and  are  more  luafiil  for  be^nnera^ 
It  they  will  bear  cleaning  for  a  gteat  number  of  times.  The  Frenoh  plates,  bung 
cheaper  duo  the  English,  can  be  employed  whaa  pcactioe  has  enabled  the  operator  to 
beneariy  oerlwn  of  his  results.  They  are  uaually  mailed  t'lO  and  I'SO,  indicating 
^  tMchneu  of  ailrer  on  them,  and  cotueqnenUy  their  quality ;  those  laarked  1-10 
will  aoaroely  admit  of  being  need  a  seoond  time,  but  the  other  may,  perhaps,  with 
oare,  be  polished  three  or  Ibnr  times  williont  lemoving  the  tUver  altogether. 

In  the  prepuvtioD  of  plates,  hammering  ssems  to  be  abaolntely  ncoeasary,  binding 
together,  aa  it  were,  the  matetials  of  the  metal ;  but  to  be  effective  it  requires  to  be 
done  with  skill,  intelligence,  and  modi  care.  Tbe  anvil,  as  well  u  the  hammer, 
requires  to  be  very  ilightly  rounded,  so  that  each  atroks  produces  a  smooth  and  even. 
tnifikce,  without  cavities.  It  is  also  neoessaiy  to  have  nesr  the  anvil  a  pair  of 
bellows,  which  the  operator  can  move  with  bii  foot,  and  from  which  a  blast  of  wind 
I  thrown  upon  tha  anrfkce  of  the  plate,  whioh  baa  the  effect  of  remoring  any 
grains  of  the  metal,  or  other  corpnades  raiaed  either  by  action  of  the  hammer  or 
the  atmoepbere.  The  hammering,  when  accomplished  in  this  manner  with 
a  deposit  of   silver   aufiiaiently  thick,  renden  the   plate   capable  of   the   highest 

Caatiag  lit  Plata. — In  reference  to  tbe  Daguerreotype  platea  of  commerce,  and  the 
sceaaity  of  the  Bilver  of  the  plate  being  chemioally  pure,  the  fallowing  oxperiment 
of  M.  le  Baron  Groa,  is  conclusive.  Having  procured  a  new  plate,  double  ailvared  in 
the  ordinary  manner,  he  plunged  one  half  of  the  plate  into  a  galranic  trough,  and 
gave  it  a  fresh  coating  of  pure  silver,  submitting  it  afterwenls  to  tlie  usual  preparations. 
The  image  obtained  on  the  plate  preaented  the  following  chaiacteriatica :— In  the 
part  of  the  plate  which  waa  left  in  its  original  state,  the  image  was  scarcely  vimble, 
while  that  porUon  which  hod  received  the  galvonio  deposit  presented  a  fiUly  deve- 
loped picture. 

This  experiment  of  the  Baron  Gros  was  highly  aatiafaotory  to  fiie  Dagnermoty^tt, 
inasmuch  at  it  not  only  teaches  him  how  to  render  on  imperfect  plate  ussAil,  bat  how 
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he  mav  lue  uij  <dd  pUte>.  It  ia  not  necenaiy  lo  give  the  retder  ill  the  detaili  of 
the  proceiB  bare,  Meing  he  can  refer  to  Mr.  Oore'a  tieatin  on  Eleotro-depoation  ;  but 
I  ihall  brieajr  iletul  the  proceu  adopted  by  the  BnroD,  reftoiug  to  Ht.  Qore'i 
treatiee  fbr  the  piineiplef. 

If  the  pUte  ie  *  new  one,  which  it  ia  wlihed  to  lenair  or  increaae  the  ailTering, 
the  proceai  commenoea  by  drilling  nntU  hole*  in  two  of  the  oomera  of  the  plate,  for 
tha  pnrpoac  of  nupending  it  in  the  aidiition ;  the  back  of  the  pl«te  is  now  to  ba 
Taniahed  all  orer  with  a  non-conducting  Tsrniah,  either  oopal  oi  aealing-wu  dlaaolved 
in  naphtha  will  acrTe  the  purpoae. 

The  form  of  battery  now  most  nniTendly  employed  for  electrotype  and  other 
galTanic  pnrposM  ia  Smee'i  (Fig.  75).  It  oonaiats  of  a  piece  of  platinised  sUTer,  A, 
en  the  top  of  which  ia  fixed  a  bean  of  wood,  B,  to  prevent  coataot  with  the  dlTar. 
The  binding  icrew,  C,  i«  aoldered  on  to  the  lilrer  plate,  to  connect  it  with  any  de- 
wed object  by  meana  of  tha  copper  wire,  C.  A 
plate  of  amalgamated  zinc,  D,  Tarying  with  the 
fancy  of  the  operalor  from  one  half  to  the  entiie 
width  of  the  ailTer,  ia  placed  on  each  aide  of  the 
wood.  ^Thia  ii  set  into  «  glaaa  Tsaael,  P,  the 
axbeme  enda  of  the  wood  resting  opon  it*  edge, 
on  which  the  acid  with  which  it  ia  charged  has  no 
oSaot.  The  jar  is  charged  with  solphniie  acid 
(common  oil  of  Titriol),  diluted  in  eight  parts  its 
bulk  of  w&ter.  The  linc  plates  of  the  battery 
hare  been  amalgamated  with  quiekailvet,  and  when 
the  battery  is  set  into  the  Jar  of  acid,  there  should 
be  no  action  perceived  npon  them  when  the  poles, 
F,  G,  are  not  in  contact.  Should  any  action  be 
perorived,  it  indicAtea  imperfect  amalgamation)  thia  S\t.Js. 

oan  be  eanly  remedied  by  pouring  a  little  mercniy  npon  them  immediately  afUr 
nmoriag  them  &om  the  acid,  taking  care  to  get  none  upon  the  centre  plate  A. 

Sindimt  for  Uie.—k  sheet  of  eHver  must  be  attached  to  the  wire  connected  with 
the  centre  plate.  A,  of  the  battery,  and  ptaoed  Id  the  silver  lolutian— prepared  a 
Erected  below.  Tba  plate  to  be  silvered  is  first  cleaned  with  diluted  sulphuric  acid 
and  then  attached  to  the  wire,  G,  proceeding  from  the  sine  plates,  D,  D,  and  placed 
in  the  sUver  solution,  oppodte  the  silver  plats  attached  to  tbe  pole,  F,  and  about  hal' 
an  inch  from  it  A  slight  cBTarreacence  will  now  be  perceived  fiotn  tbe  battery,  am 
the  ulrer  will  be  deposited  upon  the  Daguerreotype  plate,  while  at  the  same  time  i 
portion  of  the  silver  plate  i*  dissolved. 

7b  Avfuri  fib  SoMiim  of  SOvtr, — Dissolve  one  ounce  of  chloride  of  eilTer  in  i 
•olntion  of  two  ounces  of  cyanide  of  potasaiuni,  previously  dissolved  in  one  qnart  of 
water.  The  oxide  of  aHver  may  ba  used  instead  of  the  chloride.  This  solution  ia  put 
into  a  tumbler  or  other  Tewd. 

PtUiiirtg  fAs  Platf. — To  polish  Daguerreotype  plates  so  as  to  make  them  per* 
feet,  rtquires  two  distinet  conditions — one  medianical,  the  otber  chemical :  the  per- 
fecting of  tha  metallic  surface,  and  the  exquisite  cleanliness  reqniaite  to  inaure  the 
purity  of  the  silver   surface  which  ii  to  receive  the   photographic  image.      The 

■ntanoe  of  chemical  purity  has  already  been  shown. 

Many  fittciAil  theories  ware  formed  en  the  subject  of  preparing  the  lurfaee  of  the 
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plats  fiw  reMiving the  DnnaiNotTpa.  liM.BcltUilti>dFo<icult«ttiilmt«d  tluirown 

BBS  to  «  coatiBg  of  oi^mie  natter,  whteli  diffbwd  itatf  orei  th*  plats ;  and  M . 
DagnemhioBelf  fukcaedlM  liad  diacorered  a  galTuio  action  in  •  eonbinatian  of  thrw 
ir  four  metilii,  whicli  favourably  djapoaed  the  plats  to  rccGiYa  ths  ooatisg  af  iofids  <rf 
diver  and  broaiiia,  but  sipeiinteo  tMa  demonatrated  tbe  iBeffitaejr  of  bia  hnoiad  dii- 
eoTBi7.    Let  UB  tbes  thniw  aaldi  aU  flwc  tbaoriea.    Xvary  mode  of  poUaMagi  «kvl- 

I  it  ma;  be,  that  iaaarM  to  lb«  plat*  a  pcv&etly  anooth  matux,  and  great  cbemaaal 
purity,  may  in  jvaotiae  be  adopted  wiAoal  meoniexieBaa.  AmcDg  the  maLhndi  of 
polUhing  whicb  bave  received  die  unotion  of  eipericaMt^  we  Aall  daeaibe  than  vHj 
whieb  are  aimple  aad  effloaeiaiia. 

n*  fiiHttmf  TkUt.— Fomaily,  when  about  to  poliah,  taUowmg  &e  inatfaietiaaM 
of  If .  Daguam,  it  w»  thought  aiiScwnt  to  place  th«  plate  on  eevnal  abeeta  of  papw, 
wbiob  -mm  renewed  ■>  aoon  aa  toB«d,  and  kept  in  ita  place  with  be  4ngen  of  Ac 
left  band,  while  the  right  directed  tbs  pkdget  ti  cotton.  Thne  meani  were  tatB 
found  iDsuffioi«nt,  and  a  amaU  polii&iDg  board,  fixed  on  a  tiUo  by  measa  of  a 
small  preaa,  waa  deviaed.  The  plate  waa  4ztd  coi  thia  board  by  saeana  of  two  bhU 
copper  catchea,  whoae  raised  cxtremitieB  were  pierced  by  a  tmall  groove,  to  whidi 
the  eoratre  of  the  abeot  of  the  plata  were  fixed.  M.  Levret  waa  the  firat  who 
conceived  the  happy  thought  of  aubatituling  tor  the  raiaed  edge*  of  the  oapfv 
catch  a  amill  Oat  metallic  button  at  aach  eoner  of  the  plate.    By  tbia  coBtiiTCBW, 

r  generally  adopted,  no  obatsola  oppoM*  the  Mtion.  of  the  pledget  of  cottB«  w 
other  poliiberoaed. 

Figure  77  repawenta  tbe  poliahed  heard  under  tbia  last  fona-,  ile  aDrfaae  ■  of 
nth*  smaller  dJMaMOM  than  that  of  the  plate,  and  it  ia  aerated  wiOi  a  paeoe  of 


n».nw 


it  witk  atnmg  gloft.     Tltia 


inanr*  the  parfeet  eoataat  tf 

the  plate  with  the  boatd.  At 
the  0Qfii*n«f  tberiM^baari 
Ibui  little  copper  groavea  will 
be  obeerred,  B,  B,  B,  B,  o«)h 
raROvndad  with  a  n^l  kt 
b«tt«B  of  the  nme  B«taL 
Dadef  eaeh  of  tbaaa  ia  ^- 
tened  a  oomer  of  tbs  plat*. 
Poor  Utile  bolta,  inindad 
with  aerewa  and  handka,  are 


wbieh  permit  it  to  be  moved 
baehward  and  forward*,  and 
pj    „  adjuMod  aeooding  to  the  witt 

af  the  opantoi. 
The  cetten-yelvet  poliahen  employed  by  H.  Ckndet,  aitdvmthoaatrfdea^^kiB 
ajnoa  adopted,  woold  ^nicUy  b*  apoiled  by  the  aharp  edgaa  of  tk*  flalat  if  can  mn 
not  takcK  to  tarn  down  th*  ed(ea  in  aueh  a  nwnnec  that  tb*  poliahar  eamiot  be  eai^ht 
by  them.  Tbia  aimple  nprTalim  ia  iirfmwiiil  fifh  Iht  amiatanfin  nf  a  atanl  hnipMuBg 
•tick.    A  email  boaad  ef  wood  k  ta^ei,  f<HtiNhed  with  s  atad  nibr,  idile  thttont- 


rousBlira 
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ii  eoiend  with  U«tl)ei.    Tlie  pltto  U  dUpooed  upon  thii  boud,  Uie  nlreied 
tm»  up,  10  tiul  ita  adga  ii  in 
It  vidi  the  itu^  cot- 
I   tiaf  of  tb«  *taei  ruler.    Fuat 

r  tvijM  Tuund  tJia 
[e  of  tha  pUte  miScientl; 


£>r  tlu  tuvjHxe.    Thii  ope- 
ntioa  ii  of  cDtuM  repeaMd 
all  raiuid  tlte  plalo.     Tka  lout  oomets  of  tha  pUtM  (n 


_  )W  placed,  by 

flat  pinctn,  under  (be  faui  battona  of  ilia  poluhiog  tiaard. 

Ficon*  78  and  79  i^naent  a  .twj  iMBfi)l  nuuluue  for  the  opentiDii  joat 
deacribed;  it  coDsuts  of  a  voodea*  &*ine  fumulitid  with  &  iteel  luler.  The  ouUide 
adga  of  ihii  ihclf  hu  a  Mcond  xulei  of  iron,  or  of  lurd  wood,  parpendiculu  ta  the 
&at,  which  urrei  to  guide  the  pluui  A  (Fi|.  79).  In  Fig-  7S,  the  letter  B  indicatea  a 
noreable  cheek  of  wood,  which  terTca  to  adjust  the  plate,  and  preventa  it  from  moriog 
backward  while  tha  plaae  ia  in  aation.  The  uae  of  thia  pUne  ia  easily  underatood ;  a 
BiDall  pair  of  ateel  nippeia  ia  Fig.  7B,  which  cuta  at  an  angle,  and  which  acta  coDcurrently 
with  tha  ateel  nila,  ia  fixed  on  the  boardi  and  aarrea  \/>  d^raaa  the  edge  of  the  plate. 

And  uw  let  UB  gjra  ooc  atteratiun  to  tha  poliahen.  }i'is>  76  repreaenta  one  of 
tfcaae ;  it  ooiiaiaU  of  a  aiuall  boaid  of  aoft  wood,  from  twent;  to  twentj-foui  inchea  in 
langth  and  about  lii  hniad,  and  in  thiduiaia  about  oue  and  a  half,  furniahed  with  a 
baadla  a  littla  naanhUng  that  of  a  jainei'a  plana.  Orei  tbia  boaid  ia  itretched,  by 
mnw  of  aoaia  oa^  naUi,  aene  thickiah  material  Uke  flannel.  QTei  thia  again  is 
jlaaed  a  TBiy  fine  abeet  of  paateboard,  and  OTar  the  whole  a  piece  of  white  cotton 
waint  V  iaaioa,  Qnaly  tuilcd  to  the  edgea  of  the  board.  Four  polishing  bruahea, 
two  of  Telvet  and  two  of  deer's-akio,  stntcbsd  tightly  over  them,  nia  req.uiied;  and, 
v«  aaad  not  add,  theae  pcUahing  in«t""i">"tt  require  extnioe  deanlinesa,  and  ahould 
WMM&iUy^pul  away,  each  in  their  MparaM  box,  areiy  time  alter  being  used. 

U.  la  Baien  Omt  raoommenda  for  the  first  operal^ma  of  polishing,  small  pledgeta 
«f  hi*  awn  ooUiiTanae,  the  uae  of  them  are  both  aiaiple  and  econonicaL  In  Fig.  80, 
ia  aaen  the  nodel  of  one  of  these  pledgets,  or  dabbo^  vhii^b  may 
^  aaada  in  wood,  Tha  aquaie  part  is  fliushed  with  a  thick  surface 
^  Indiarruhbar,  onir  which  a  amaU  aquare  of  cotton  velvet  ia 
airangad,  which  ia  renewed  whenever  it  ia  required.  Thia  aquire  of 
valrat,  whoae  oi^oaite^comera  preai  agtintt  tha  oontraated  parte  of 
tiw  pladgat,  is  k^  in  ita  feplace,  by  the  Angara]  of  the  operator,  the 
nmnd  atnffijd  part  of  the  pledget  being  placed  in  the  palm  of  the 

»-^-  »,.«."■ 

Afler  aiunenius  experimenta  in  which  nearly  all  the  labatancai 
that  aaa  ha  reduced  to  flna  powder,  have  been  aucceaairely  tried,  the  greater  part 
dI  thast  hana  been  abandoned,  and  tripoli  powder,  blacklcad,  and  Eagliab  rouge  are 
abuat  asabuiTely  oaed.  It  is  known  that  a  perfect  poUah  ii  not  caaily  obtained  with 
yiaiwa  sUma  and  tripoli,  lor,  heaide*  the  difflnulty  of  a  Bick  of  using  the  hand  that  is 
■at  easily  acqaiiad,  tbaae  snbataocei,  ancb  as  wb  oan  proeure  them  in  commerce,  even 
riwB  vaahed,  are  Ik  from  being  in  a  state  oi  aiifflnient  purity  to  prodiice  the  required 
n  the  silTerBd  plate.  It  ia  thus  nflceaaatj  to  aul)ject 
This  ia  paifornad  aa  fidlowa  :— 
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lata  a  Urge  d««aot«r  or  ^an  jar  AIM  with  «Bt«r,  poor  a  handflil  of  pomiM- 
ftoae  OT  of  tripoli  powder ;  ihaka  ths  glau  well,  tben  lot  it  remain  tot  four  m  ftn 
minntM  to  Mttb  the  pumiM  atone,  and  two  or  Uma  for  the  tripolf ;  then  by  intnK 
dnoing  a  gjjium  inlt)  the  glati,  the  lower  end  of  which  ihoold  not  be  dipped  mem 
than  half  the  depth  of  th«  liquid,  the  water  omtaining  in  inipeniion  the  thinnett 
paiticlea  of  the  pnmiae-Btone,  as  tripoli  i«  dnini  off;  when  thi*  powder  ia  half 
diy,  it  ii  placed  in  a  poioelain  cmcibla,  or  if  there  ii  no  crucible  at  hand,  m  the 
top  of  an  earthen  pipldn,  and  a  itrong  heat  applied  bj  meani  of  a  ipirit  lamp.  It  ia  not 
neoeeatrj,  however,  to  cairf  (hig  calcination  to  a  red  heat ;  it  ii  lofflcient  that  the  powdn 
ii  quite  &ee  from  moiitore.  'With  pumice  itone  or  tripoli  powder  thus  prepared,  a  petfeot 
poliih  maybe  oblainod;  but  to  give  tlia  lait  toneh  to  the  plate,  andeobumiah  it  to  an 
inteoM  black,  it  is  neoeuory  that  BogUeh  range  should  be  uted,  and  it  ii  wcU  to  be 
very  particular  al  to  its  quality. 

Polijhing  povden  should  )m  shut  up  in  small  glasi  bottles,  with  a  large 
openjug,  and  the  orifioe  doted  with  a  metallic  ganioi  thus  tlie  ineonTanienoa  ofacalii^ 
the  flngan  will  be  aroidsd.  These  bottles  should  be  careAiIly  shielded  bom  mristm* ; 
snd  it  ia  best  in  damp  weather  to  place  them  near  the  fire,  that  the  enoloeed  powden 
may  be  well  dried. 

The  plate  being  fixed  to  the  polishing  board,  two  or  three  dropa  of  easenos  of 
turpentine  are  poured  orer  it,  and  a  little  piepaivd  piunioe  and  tripoli  added,  with  a 
ootton  pledget  that  need  not  be  new,  rub  round  and  round,  forming  a  nnmber  of  amaD 
cir«laa  Tory  neat  but  not  touching  each  other,  eai«fu11y  going  equally  orer  erer;  pait 
of  the  surbce.  After  about  a  minute  a  black  greasy  subetsnce  will  be  fanned  on  the 
^Ter,  of  which  the  largest  part  must  be  remored,  continuing  to  rub  round  with  the 
same  cotton.  After  a  time  sdd  a  small  quantity  of  dry  pumice  or  tiipoli  to  the  plata, 
and  with  a  new  pledget  rub  on,  still  in  ■  circle,  till  the  nrface  of  the  plata  takes  k 
riTid  brightness.     This  is  the  Bnt  stage  of  the  work. 

AniTed  at  thU  point,  pour  over  the  plate  three  or  fbur  dropa  of  a  miztnn  of 
esMnce  of  turpentine,  and  of  alcohol  in  the  proportion  of  one  part  of  alcohol  to  htU 
of  tnq>entine ;  to  this  add  a  little  pumioe  or  tripoli,  spreading  it  lighdy  oTer  the 
whole  surfiuw  of  tha  plate,  with  the  aame  pledget  used  in  the  preceding  operatioA. 
Vhen  this  coating  of  tripoli  !>  spT«sd  regularly  over  the  gnrhce  let  it  dry.  Thua 
wiU  then  form  upon  the  plate  a  thick  crust  of  a  dead  white  colour ;  in  less  than  k 
minute  tha  dryiog  is  completed ;  and  to  finish  polishbg  tlien  is  only  the  ooafebg  of 
tripoli  to  be  removed. 

For  this  purpose  a  new  pledget  is  taken,  and  this  time  the  plate  is  rubbed  in  a  eoi^ 
tiaijr  direction  ;  in  a  very  short  time  the  bunuahiug  will  be  perftet,  and  the  platft 
ready  lor  iodiiing. 

The  process  j  ust  described  uves  ranch  time,  and  can  be  applied  to  all  platee,  whe- 
ther  they  are  new  or  have  been  preyionsly  used.  The  essence  of  turpentina  having 
been  once  employed,  it  vould  appear  that  no  trace  of  old  impressions  erer  reappears  on 
the  plata.  This  remarkable  consequence  is  attnbutible  to  ft  ehemioal  inSnence,  of  k 
partjcolar  nature,  which  the  esleQce  eierciaea  upon  theooating  of  silver ;  and  thk 
saperiority  of  the  method  of  Messrs.  Belfleld  and  Foucault  ia  attributed  toamecbknioal 
action  exercised  on  the  metal  by  the  essence  ofturpentine  and  other  eoantiBl  oils,  wbieh, 
it  seems,  hare  the  effect  of  deatraying  and  completely  removing  die  coating  of  dbw 
combined  with  iodine,  and  producing  an  entirely  new  surface. 

Another  nmatfcable  efieot  of  eeeenca  of  turpentiDe  is,  that  platei  ttna  politbwt 


M.  claitdbt's  pbocbbs. 

«sn  dworb  a  ntMh  brgor  qiuutity  of  ucMlsiatiiig  nAaUiice  wit! 
That  upon  aplata  poluhed  in  tha  old  miniiar,  for  instance,  thekut  •ncMtrf'hmmiBB 
bsbaya  itaelf  by  •  miat  more  or  lau  tUck,  which  obaouna  all  or  part  of  th«  imi^ ; 
with  the  enence,  on  the  eontraiy,  it  would  reqntn  the  eioaaa  of  bromfn*  to  be  very 
eonadenUe  to  catiae  *  cloud  on  the  impreaaion. 

X.  Ob.ud«t'a  PrMMM. — The  Dagnerreotype  hu  had  no  mora  iMlom  fol- 
lower in  thii  conntTj  thta  H.  dandet,  and  hia  ayatam  oomprehenda  all  that  ha»  ainoe 
been  introduced  u  new  improTementa  under  the  title  of  Anarioan  iuventioiia.  Tho 
principal  aim  of  H.  Glaudet  hat  been,  in  preparing  hie  platea,  to  diapenae  with  the  uie 
cf  cotton,  whioh  learsa  a  ilimy  coating  on  the  lurfaoe.  la  order  to  attain  thia  end  he 
anbmitted  them  to  three  aaeeeaaiTe  operationa,  namely,  the  softening  or  poliahing  pie- 
patation,  the  wpaiating,  and  the  bnmishing  proceaaea. 

In  the  flttt  operation,  tlie  itregnlatitiea  the  hammering  haa  left  on  the  lurbce,  ia  to 
be  lemored ;  or,  in  the  caae  of  old  platea,  freih  ailTer«d  with  chloride  of  gold.  Every 
trace  of  fonnef  impreaeioiu  fhim  the  aarfaoe,  whether  fixed  or  not,  ia  to  be  remored. 

Th»  fliat  poliahing  requirea  a  turning  lathe,  on  the  mandrela  of  which  ia  monnted  a 
dial  of  wood,  Tarying  in  aiae  and  thicknru  aocordisg  to  the  aiia  of  the  plate.  This^ik 
ia  to  he  fltet  coTared  with  a  thick  woollen  or  cotton  material,  and  over  thia  trnh 
oOToring  a  piece  of  white  cotton  velvet  it  tightly  atretcbed;  Ihiaooreringmnat  be 
wilhont  roughneaa  or  colour,  and  it  ahouldbeboiledforan  hourin  pure  water  and  then 
dried.  A  t«w  dropa  of  olive  oil  are  now  poured  over  the  plate,  which  ia  then  aprinkled 
over  with  a  little  powdered  pumioe-itone  or  tripoli  powder,  carefully  prepared,  waahed, 
calcined,  and  dried.  The  ailvared  aurfkce  of  the  plate  ia  now  applied  to  the  velvet 
diak,  and  kept  in  thia  poaition  by  mean*  of  a  wooden  block  lupplied  with  a  coat- 
ing of  India-rubber  to  aoften  the  preaaure  of  the  disk.  The  tuming-lathe  ia 
now  pat  in  motico,  and  the  relvet-covartd  diik  i*  nude  gradually  to  run  over  the 
wbols  aniftce  of  the  plate.  By  a  leriet  of  eccentric  abokea  the  plate  ia  oroaaed  on 
«vnry  aide,  and  In  a  very  abort  time  the  aurface  of  the  plate  will  be  brooght  up  per- 
&etly  «ven  and  loftened. 

TJu  SiparatitK. — The  platea  have  now  to  be  oleared  of  the  coating  of  oil  adhering  to 
ita  (nr&ce,  tamiahing  ftt  brigbtneta  and  rendering  it  ineapable  of  photogenio  action. 
Thia  point  ia  attained  by  boiling  the  plate  for  about  half  an  hour  in  a  Mtnmted  aolution 
of  Mxbonate  of  aoda  pltrnging  it  afterwarda  in  boiling  water,  and  gradoally  drying  it 
oa  a  piece  of  clean  calico  oonreniently  ttietched  for  the  purpoaa.  The  platea  are 
now  ready  to  undergo  the  laat  poliah. 

Poi  the  third  poliahing,  another  diik  ia  prepared  and  covered  with  perfecfly  dean 
cotton  velvet,  and  monnted  on  the  lathe  ;  over  the  fiuse  of  llie  diak  ia  aprinkled  a  imall 
foanlitj  of  Engliih  ronge,  applying  it  to  the  ailvered  inr&oeof  the  plate  alao,  and  in  a 
few  toraa  it  will  acqnire  a  perfectly  bomiahed  lurftce,  preeenling  an  intensely  black 
appearance  when  ezpoaed  to  the  light  at  a  proper  angle.  All  that  now  remains  to  be 
dose  i»  to  reatore  the  trannene  direotiDn  of  the  poliah,  which  should  be  perpandionlar 
to  the  intended  image.  Thia  ia  done  by  means  of  a  polishiog  bniah  fbrmed  of  wood, 
with  a  handle  capable  of  being  held  in  tlie  bend,  and  aupplied  with  two  or  tlirae 
thill  coverings  of  cloth,  and  finally  with  ootton  velvet.  Afewgrainaofidngeahonldbe 
^rtnkled  over,  taking  thia  brush  in  one  hand  and  holding  the  plate  with  the  endi  of  the 
Angara  of  the  other;  rub  it  qniokly,  but  very  ligfatly,  till  the  polish  baa  taken  the  required 
diraetion.  Quick  and  repeated  rubbing  of  the  plats  immediately  betiae  iodicing  haa 
thaadrantageofKnd«ringit4<>Kk(a-,uot«fentitivaandmore  eqnalinits  disbihdion. 
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THK  POUSHIVd  UIOK. 


!Ik*  afMrmliou  jiat  dweribed  can  oaly  b*  tcjiTniantlj  aswuted  on  a  largt  Nile, 
nd  the  pTBOMt  adt^Ud  by  H.  Gl«itdet  la  Modiiad  hj  wall  pianlitiwMr,  ^tmwfJMj  te 
)u»  own  Teqnjiments  and  loeiaB,  oombiaiac  it  m  Kuoh  u  powiUe  wUb.  (hM  af 
n.  BelfitU  and  Foueanlt. 

y  uainj;  eascDoa  of  lavendar  for  oil,  wama  IlagiMTi«otj[aua  '*^p^«^  ntiraly  with 
thaiBBOadopWBtiottof  ClaudBt,l»Tiagnoaett>«ioain  thiiaaiateolBm  thaplat^i;  th« 
aBuajWMW  a&wedbj  tha  greaMi  mix«d  «ith  oil  bua^  avokled. 

Witk  tbnr  umul  meehiniical  inganiu^,  th«  Ammouw  have  added  aam»  czcaUcnt 
inpTOTeMsuU  to  tbe  appliiaoM  proiioaily 

Aniali  thk  aubjaot  paon  appn^riataly  IluB 
b;  dcaoiibuig  aonie  of  the  baatof  LbcMi  and 
Ant  lat  iw  deicnba  Dane'i  impiaTad  latlie, 
a  laaoBt  and  4acided  impioTaBtB&t  fit 
poliahiiiff  pktM  (Fig.  81). 

Than  ii  no  paitgf  theDaguenmotTpa 
f  rooBM  mqturiiig  more  thorou^  numipuU- 
fii^n  than  that  of  oleaiuj;ig  and  paliahiiu  tlia 
plates  "^  '"""^  vberaia  the  ofetaiat  baa 
nut  witk  laH  aatialactiaa.  Tha  hand  baft 
thoufh  good,  doaa  ikit  gi**  that  finely 
fiuahsd  miboa  n  dMiiabU  in  a  food  ^a- 
Uiia ;  and  the  Uthei  cobudmIj  naed  an 
•pt,  in  aoma  inatanaaa,  to  go  to  tha  other 
extreme,  and  vaar  the  plate  hue  of  sUrer. 
0/  tha  au»7  effJita  mad*  to  iuprore  the 
buttnf-wba^,  none  haia  oome  to  near  jac- 
ieotitai  a*  tlu  above  alluded  to. 
^'  ^^-  It  occuplea  but  liul*  «|ws«,  and  repaint 

ali^t  exartian.  Tho  bufiw  la  a  mbb  of  oaat  inw,  twenty-thrae  inohei  in  diaipater, 
n«idy  eorared  viih  wood,  and  forming  a  &••  muIuM  liz  and  a  half  inahaa  wide. 
TUa  oena  mna  in  a  wcU-ad^ted  caaa,  whioh  alanda  flimly  on  four  bandwioely  tumad 
IW  •tt>*tMd  to  the  Wi  by  aoMn.  TheeenaU  turned  by  a  treadle  with  UulsCtfoet. 
Gomuotad  with  tha  wmUm,  ate  Iout  holdeia  bx  the  diflenot  aiaaa  of  pUtst.  It  ia 
certainly  a  rery  neat  affair,  and  will  uodoubtedly  do  it*  vwk  quukw  and  better  than 
•Byihang  of  the  kind  now  in  uae. 

BaUiMamd  Finn.— Ibate  an  eeraral kiida  of  tluaaitioUinuMi  IihaU  de- 
aaciba  the  two  boat  only  :— 

Fig.  83  givaa  an  idea  of  the  inptOTamait  OB  tha  Bagliib  hand 
blosfc.  The  t^  A  u  porfectlj  fiat  and  mooU— a  little  mailer 
than  tha  plkte,  ao  aa  to  permit  tha  latter  t»  project  a  Tory 
Utile  all  tvund— having  at  of^oeito  anglaa  C  C  two  clw|>a^  one 
ft«*d,  tha  other  jnoreaUe,  but  capable  o(  being  faataood  by  tbe 
thumb  acnw  D,  lo  aa  to  aacuie  the  plate  ti^tiy  upon  the  block.  ( 

Thia  Uet^  tma  npim  a  iwirel  £,  whi«h  ia  attached  to  the  table  «8.  tt. 

bjtbeicrawO.   Ihu  blookja  only  uiadfn  holding  the  pUlewluleunAargaiag  tha  fiat 

Fig.  «S  abowa  tha  isa  of  Lnri^e  Mwly  patenud  pMe  Tia^  which,  fin  dvaUliVi 
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i*]w«hnbl«W  »Uolh«M.  It aeawrti of ■  wapl»plrtfonn wid 
na  »f  Mri  mm,  tlis  farmer  A  liBTiag  k  p»OTe  I)  ift  &«  c«aito*  for  fawg  tiM  £(- 
ftnmt  (izw  of  pUt«  beds,  E,  iind  tlie  Uttar 
toppoitiiig  the  Icren  £  F.  On  thii  tIos, 
whkli  U  wcured  to  a  table  or  bendh,  the 
pltte  tecaireeiu  flmahinf  poliili  with  ronge, 
or  prepared  lampblack.  Mr.  Lsvii  givei 
tike  fbUoiriiig  diiectvnu  for  iu  uaa  :~"Aa 
.  wean,  tigbUn  it  iritb  the  adjnatisg 


)w,  G,  to  M  to  allow  the  lever,  F,  to  tall  > _ 

k  into  «  koriionlal  poaitiim ;  the  plate  I                      I 

ig  in  ita  place  at  the  time.    OU  the  weai-  /                      / 

parli  oocaaioiiallj,"     For  all  ordinary  /                      / 

poK»,  tbii  Tioe  i«  wfBeient ;  but  in  larger  ' 

iblislunentB,  irbere  the  lalbe  ia  neceauiTi  '''-  **■ 


back 

being 

ing  parta 

pojpoaet,  tbii  Tioe  ia  tufScient ;  but  in  larger 

— '■'■'"'I"""'-,  irbere  the  lalbe  ia  neceaaary, 

that  above  dMcribed  will  be  found  eminently  uiefol. 

Gbo/fn;  Bvat*. — The  Anerkan  coating  box  ia  alio  ingenious.  Tbe  uaual  form  for 
iodine  atid  bromins  boxes  ia  laen  at 
Fig.  84,  and  coniiate  of  ft  wooden 
box  A,  bftving  flrmly  embedded 
within  it  a  atout  glaaa  Jar,  tba  edgei 
of  wbiob  bare  been  ground.    Orer 


tbia  Jar 


1  the  al 


ItcU. 

Oat  it  eCtotnally  prei 


I,  donbk  the  kngth  of  the  bo>,  me 
half  occupied  by  a  piece  of  gnmad- 
gtaaa,  E,  tightly  prened  upon  the 
^aa*  jar  by  a  ipring  beoMtb  the 
crea*  bar  O,  and  which  Ata  the  jar 
itbeeseape  of  thOTaponr  of  the  iodine,  btomine, 
orcthwBMelaatiivlitnidGontainad  therein.  Tbe  othorbalf  ef  thalidismt&rongh, 
Aooldera  being  left  at  tbe  four  anglei  fortbe  difierentaiaeaof  ftMOCe,  dnigsecltoreeeiva 
tba  flat*  lAdle  mderg'dng  tke  coating  preoau.  When  the  plate  ia  put  into  tbe  frame, 
A*  eoftr  B  ia  ihorad  nnder  the  aeooDd  bd  B,  and  espoaad  to  tha  -rapouri  when  c««t«d 
to  tha  proper  degree,  tt  raaamea  ila  former  petdtlon,  and  O*  plata  ia  plaoed  in  the  holdar 
of  AeiMBanboz.  To  teat  the  tigfatneaa  of  the  bo^  tight  a  pieoe  of  paqwr,  pnt  it  into 
ttajarBBdoover  it  with  the  tlidlng  Hd.  Tbe  burning  paper  expala  tbe  air  finn  the 
Jar,  B^  If  H  be  paiftctly  tigfat  yon  nay  niae  the  whole  box  by  &e  Ud. 

WK— Dagnerreety^rta  abouM  alwrnya  uie  diatillad  watar  for  aolatiou  and  waah- 
hgtho  platan  For  tha  parpoaeof  diiltlling  water,  tbe  apparatna  npreaentad  at  Fig.  U 
ll  both  oonreaiaDt  and  eoonomlcaL 

It  auy  be  either  wholly  of  gooditont  tinor  of  aheet  iron  tinned  on  tbeiniide,  nd 
■«y  be  naad  orar  a  roHTBoB  fire  or  on  a  atoie.  A  fa  the  body,  wbiob  may  be  made  to 
Ml  froB  one  to  feur  gallons  of  water,  which  ia  Intrednoed  at  the  opening  B,  which  fa 
thenat«ppcd  by  aooric.  The  lube  DeenneeHlheneckFof  tha  atlU  with  tbo  worm 
tab  or  nfrigarator,  C,  wbioh  is  kept  filled  with  tM  water  by  mtans  irfthe  fkund,  and 
*mwB  o^  aa  faat  at  it  beoomes  warn,  by  the  eeck  F.  Tbe  distilled  water  iaaoBdaaaad 
Im  tha  vona,  and  pMus  off  at  A*  cock  &.  nndar  which  a  bottle  or  oAmt  TiTin' 
AooM  ha  plaoad  to  reedv*  it.      Tha  difltarant  joints  are  ratidered  tight  by  Intii^, 


KAlfS  FOUBBntO. 

tdff  pute,  aprMdopoa  •  ^soa  itf  Unan  ud  wnpped  Konnd  tiiem, 
-wsU ;  an  addition  of  maliiig  ■far  over  all  wiH  maka  tkaai  donU; 


Fig  U. 
iVapoTH^  Mabnab. — In  whaterer  minner  the  matariila  *ie  to  be  wed,  wlieth«r 
by  the  hand  or  the  luthe,  it  ia  easential  that  they  be  proporiy  prepared  for  the  poipoae. 
The  tripoli  nquira  to  be  reduMd  to  a  perfectly  impalpable  powder  by  ealdnatim, 
and  perfectly  free  from  large  particle*  capable  of  acrKtohiiig  the  aarbce  of  the  plate, 
and  kept  for  ue  in  a  metal  or  irooden  box  or  bottle  oontnTcd  tar  'fiia  pnijrun 
Prepared  lampblack  ia  made  by  burning  it  to  a  red  heat  in  a  omoibla  till  vapotlr 
Mae*  to  aii«e  from  it,  when  the  cmoible  i*  ranored  bom  (he  fire  oLiaely  C0T<r*d  op, 
and  iuffered  to  eooL  It  ii  then  reduced  to  a  fine  powder  in  a  mottar,  and  kept  apart 
1  another  similar  box  or  battle. 
The  ronge  requires  to  be  the  finest  waihed  that^  can  be  proenred,  and  •honld  alao 
be  kept  in  a  separate  box  or  bottle.  The  following  mode  of  tuiiig  theae,  u  piaotiaad 
an  ee(*blishnMnt'  where  a  great  number  of  plates  are  required,  ia  probably  m 
otiyeas  the  more. elaborate  proceaaes  deaoribed :— *■  In  thia |eatablidimant  there 
1  lathe,  to  the  head  of  which  oan  be  adapted,  by  means  of  the  proper  aetvws, 
eries  of  circnlar  buffl,  the  usual  nnnber  being  three.  Thiae  buA  oondat  of 
einmlar  diike  of  wood,  one  side  of  which  is  oorered  with  a  fold  or  two  of  unldeached 
cotton  Telvet.  The  buff  No.  1  ii  prepared  with  olire  oil  and  tripoli;  Ho.  S  with 
tripoli  alone ;  and  No.  3  with  lampblack  and  a  small  quantity  of  rouge,  or  lampblaak 
alone.  The  plate  to  be  poliahed  is  placed  in  a  shallow  oavity  on  the  surikce  of  a  fiat 
piece  of  metal,  having  a  projeotisig  tube  at  ita  back,  and  into  which  is  plaoed  a  dreular 
~  Tin  rod,  moonted  with  a  wooden  handle,  for  the  pnipoae  of  preaaing  thii  metal-holte 
nd  ita  Mntained  pUte  againxt  the  eircnlar  buff. 

The  method  of  proeeeding  is  aa  followa : — Sonw  on  the  buff  No.  1,  adding  if 
eceasary,  tome  freeh  tripoli  and  oil,  and  plaoe  the  lathe-rest  aboot  thtee  inchea  frm 
iti  enrbce  ',  the  plate  is  now  prtaaed  lightly  againat  the  buff,  a  short  distance  ftam  iti 
centre,  supporting  the  iron  pivot  agaiAit  the  rest.    The  lathe  being  pat  in  nurtioa  fay 


AFPLTIKO  THE  BBOKINX  AM)  lUDINB. 

■M  As  plate  to  TerolTe  tbtj  npidly  ana  Uii  ^mS,  and  rtrj  qoicUy 
mnoTM  tram  it  uj  fermei  pictnra,  tnatob,  or  tamuh.    ~ 
ud  ita  holdir  ihonld  now  be  lightly  «rip«d  vitli  a  portioi 
wool,  to  ramora  u  nnoh  w  poamble  of  the  nipcTfliunu  oil,  ka.     Th* 
buff  Ko.  2  ii  now  to  be  «ab«titatcd  Ibi  the  oil  baS,  ud  the  pUte 
again  applied  in  the  way  Joit  deacribed,  till  all  appearance  irf  oil  ia 
lemoTsd,  and  the  plate  appean  eqoally  poliabed.    The  plato  ii  now 
/  ^^^    laid,  iilTer  mda  npwarda,  on  a  atand,  limilar  to  the  one  heie  repie- 
Z^^^Bll   KDted  (Fig.  8S),  and  the  flame  of  a  ipiiit  lamp  appliad  tmdeniaath  till 
^^^^^      a  alight  amoke  appean  to  liie  from  it,  and  its  (at&«e  amimei  a  alight 

white  tint ;  by  thia  prooeM  the  wmalnjng  tnwea  of  oil  are  bn 
awa^,  and  the  plate  ianady  toreoeiTe  ita  flail  poliah  by  m«ani  of  the  buff  No.  3. 
'Wlien  the  plate  ia  proparly  poliihed,  itc  rarfkce  ihould  look  quita  black  and  frea 
rom  lentehoi  whan  fiewed  in  a  partioulai  li^t.    If  thia  ia  not  the  oai 
pplied  aome  time  longer  to  the  bnff  No.  S  till  that  Temlt  i«  ptodnoed. 

nie  other  method  of  poliahing  where  a  lathe  cannot  be  obtained,  oi  would  not 
be  admiavble  on  accoont  of  ita  cnmbnnu  natnre,  otmiiata  in  employing  ft  aetiei  of 
eotton-TslTBt  bn&,  Tarying  in  lize  fixnn  three  imAea  by  twelre  inohca  to  nine  inehea 
by  eighteen,  aoeording  to  the  aiie  of  the  platea.  The  leait  nnmber  requited  ii  tma ; 
the  bat  buff  ia  prepued  with  ttipoii  and  oil',  the  tecond  and  third  with  tripoli  alone, 
ud  the  Anirth  with  prepared  lampblack  and  a  Tery  email  quantity  of  rouge ;  thej 
mnit  be  kept  wparale  from  each  other,  and  eaoh  carefully  reaerved  for  it 
ticolar  nia.  The  method  of  proceeding  ie  to  lay  the  plate  fiuM  downwarda,  upon  the 
dl  buff  No.  1,  and  then,  by  meana  of  a  rimilar  pUteholdat  to  that  employed  for  the 
lathe,  or  elie  one  made  of  wood  of  tho  form  Tepieaented  in  Fig.  87,  the  plane  anrfaoe 
if  which  ia  rendered  adhesiTe  by  lome  prepared  India-nibber,  the  plU«  i«  briakly 
mored  orer  it*  im&ce  with  a  very  alight  pretsuie  tor  the  ipaoe  of  a  miante  o 
ia  then  cleared  from  adhering  <n1,  &e.,  with  aome  cctton  wool,  and  nibbed  lightly  flrat 
n  No.  2  hatt,  and  afterwardi  on  No.  3,  adding  lome  freah  dry 
tripoli  Mreqidred.  Theplate  ia  now  heated  with  aipirit-lamp, 
u  befon  dcecribed,  and  finiihed  on  the  buff  No.  4, 

If  the  plate  to  be  poliihed  be  Tory  free  from  eonlahea,  and 
liM  not  bemi  nilq'ected  to  the  ntting  prooeaa  with  aalt  of  gold, 
the  uae  of  the  oil  buff  may  be 
ditpenied  with,  and  thote  pre- 
pared  with  tripoli  and  lampblack 
alone  uaed. 

The  fitllowing  an  the  moat  important  pis 
to  be  obaerred  to  inanre  the  proper  remit  ia  i 
going  pioeenM.  The  bofi  and  poliahing  material!  shoold 
be  carefully  preaarred  ftom  dnat,  dirt,  and  damp ;  the 
fbrmer  of  thwa  i*  eaaily  aeoompliihed  by  keeping  each 
leparate  buff  in  ita  own  ease,  which  may  be  made  either 
of  wood  or  panhment,  and  the  latter  by  keeping  them 
in  aome  dry  place.  If  there  ahonld  be  any  donbt  relatiTe 
to  the  bnSi  being  perfntly  dry,  it  wfll  be  adviaable  to  place  them,  well  protected 

Ihnn  doat,  befine  a  flm,  a  ahoii  tine  pteviona  to  naing.  

When  the  plate  iapoliahed  byudierof  the  prooeawedeMribeditmByheproteeted 


vm 


I    ftom  injury  ia  »  in>odea  oi  m«tal  box,  limikr  to  tlw  cna  n^nHDtad  ia  Fig.  8S. 

''    WIkd  tho  pUte  ii  about  lo  b«  uted,  it  (hould  noem  »  flnal  polith,  and  hns  ill 

1    fnu  InhI  in  a  paitimlar  direatioB,  by  maau  at  a  bo^  aiUKi  ootand  with  «ottoii 

!    TClt«t  <w  a  pjana  oltmotlh,  «oft  dowkin,  of  thethapa  h«n  i^raaeaM  (Fig.  89). 

I         The  plato,  if  a  amall  one,  can  ba  ■uppertad  im  the  ends  of  the  fii^an  of  Ae  left 
ktad,  QMiig  Aa  buff  with  the  ri^;  if  the  plat*  be  too  laiga  w 
thin  (0  b«  (uppoited  oil  tlie  flngen,  any  oonTonieDt  turn  ot 

;    plateholdBT  can  bo  ainployed,  taking  oan  that  it  ii  parfeotlj  &aa 
ftam  doat  ot  greaae.    Tha  haft  ihould  ba  btiikly  mbbad  om  ^ 

the  plate  vich  a  alij;ht  degTca  of  pceaaora  for  a  faw  aaoonda,  oi 
till  all  the  fine  linw  o>  ttie  uifaee  of  the  plat*  appear  i>  one  noifona 

-  bearing  in  mind  that  for  porttaiti  the  linea  dMoU  not  ba  in  the  directum  of  the  &oe, 
b«t  amiea  it ;  and  for  tiewa,  in  tha  dii'eotiiin  Bf  Ae  tiaw.  The  plBteiamnrTaadj,«id 
ihould  inunedialelf  be  anljeoWd  to  tha  natt  (^lerBtuMi,  which  ia^ 

I  Applying  ti4  Smtitm  OMtimg. — Tha  nmpleit  tona  of  qiparatna  neceaauy  for 
thii  pnrpoM  conuta  of  two  poroelain  or  glaM  pana,  ground  on  the  adgea  and  funudied 

I    with  plat»-gla«  ooren,  and  a  leriei  of  wooden  «  metal  tiamaa  of  the  aiae  rfthe  plat* 

j  to  be  ptspared ;  one  of  thaaa  pane  ii  Its  holding  the  iodine,  and  the  other  t^  w)c*Ie> 
rating  material.  Tha  pUl«  to  be  prepand  ia  pUoed  in  ita  pnper  frame,  and  aubaticnted 
for  the  plate-glaea  oorar  of  either  pan,  M  may  be  reqaind ;  tli«  progreai  of  the  pi«- 
paiation  being  obeaTred  from  time  t«  time  by  the  tint  of  ooloni  praduced  on  the  plata 
when  ramoTed  ibr  aa  inatant,  and  viswed  at  luoh  an  Ksgle  that  the  light  tranamitted 
thnagh  a  aheet  ot  white  pi^er  held  befoie  the  plate  may  ba  leSeoMd  to  the  ejfc 
Whoi  the  proper  colonr  ia  obtained,  the  plate  ia  eipeaed  for  an  inttant  or  two  longer, 
to  lemore  any  efect  of  the  li^t,  and  then  rqiidly  placed  In  tha  camera  frame ;  the 


In  conaaquenoe  of  being  obliged  tc 


-etha  a 


irof  ti 


oolanr  of  the  plate,  the*apaur  of  iodine, 
Sx.,  within  the  pan  becomea  dietuibed, 
and  rarely  prodooea  an  even  coating; 
' '  I  i*  avoided  by  ouog  the  gUa*  pane 
of  greater  depth,  and  maiiated  aa  duwu 
in  Fig.  SO.  ' 

The  plate  to  be  prepared  it  phe«d 

Fig.  M).  in  the  proper  openiog  at  the  top  of  the 

box,  and  on  remoring  the  ^aaa  aliding- 

iver  and  Teplaoing  it  again  before  the  plate  is  remored,  ■  much  better  t«ratt  i>  obtsined. 

The  only  form  of  apparatna  that  can  be  relied  upon  for  producing  a  nnxform  good 

reanlt  ia  that  ihown  in  Fig^  SI,  er  on* 

oooatmoted  on  aimilat  prinoiplea.     It  ia 

taehnioally  termed  a  bromine  appatatin, 

I  of  two   deep  glaM  pane 

with  poliahed  lidei,  and  mounted  in  'a 

wooden  box,  at  the  back  of  which  are 

two  opening*,  oorre^onding  to  the  two 

t  which  ia  flMlened  a  pieoe 

of  white  paper.      In  the  front  of  the 

)  the  bad 
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iMtmiA,  nad  caiA  linad  with  k  pieos  of  l(»kiiig-g)M&  Tiro  glut  cnnn,  lad  a 
nn«a  of  vooden  fremea  sliding  over  them  on  lie  top  of  the  box,  complete  tlie  *ppa- 
ratDA.  From  half  to  mm  ounce  of  pure  ei7Btalli(ed  iodine  it  placed  «t  tho  bottom 
le  of  tbe  pans  sad  the  aomlentttiig  in«t«riiil  in  tbe  oilier,  and  tbey  are  then  doMd 
witti  tlieir  reipeetive  ooTen,  and  the  wbole  apparatus  placed  before  a  'window  whh  a 
modnvte  ligbt.  Hie  aceeletatins  material  wMch  I  have  nniformlr  fbaud  prodnce  the 
bert  and  moat  certain  resulta  ia  a  chloride  of  bromine,  made  hj  mixing  one  ounce  of  a 
MtotiKtsd  solution  of  broTnine  with  one  diaehm  of  etrong  hydrochlorie  Kcid.  Ihia 
preparation  muat  be  kept  in  a  rtoi^ed  phial.  Water  is  poured  into  the  glaaa  pin  of 
tbe  bTomioe  apporatua  to  the  depth  of  ahont  half  an  ini^,  and  nifficiaDt  of  die  chloride 
of  Womina  added  to  bring  tiie  whole  to  tbe  colour  of  veiy  pale  Aertj. 

The  plate  to  be  rendered  MOsitiTe  to  light  ia  idaced  in  itj  required  frame  at  the 
tap  of  the  bromine  apparatus,  and  immedittel;  oiar  the  pin  containing  the  iodine ; 
tbe  plate-j^ua  oo?eT  ia  llien  remored  eo  ai  to  ezpoae  the  plate  to  the  Tapoor  of  the 
iodiae  below;  the  mall  mirror  is  nov  eo  adjusted  that,  by  loddog  mio  it,  die  white 
r  tt  the  back  can  be  seen  reflected  irom  the  eurfice  of  Qie  ailver  plate,  and  any 
fe  of  colonr  immediately  perceiTed.  When  the  plate  haa  anumed  a  ligbt  itrtv 
colour,  the  coTer  is  to  be  retuned  over  the  iodine,  and  tbe  ilido  holding  the  plate 
(falfled  orer  the  pan  containing  the  cbloride  of  bromine ;  the  corer  ia  now  to  be 
witbdiawn,  the  mirror  adjusted  m  fin-  the  iodine ;  and  the  glaa  eoTor  beln^  remored, 
the  plate  is  eiposed  to  the  vaponr  till  it  becomes  of  a  deep  yellow  colour,  when  it  ii 
returned  orer  the  iodine  till  of  a  loee  tint,  and  immediately  placed  in  the  camctB 
e.  The  dilute  solution  of  chloride  of  bromine  will  lerre  to  prepare  *  comidetable 
nnmber  of  plates ;  and  when  it  fails  to  produce  its  efiect,  it  will  almtye  be  found  the 
better  plKD  to  mix  ■  freeh  quantity  nther  than  innreaiing  its  strengQi  b  j  (lie  addition 
if  more  of  the  strong  solution. 

ThRTO  are  a  great  many  preparationa  of  bramine  known  by  the  namee  of  can 
bram£e,  bromide  of  iodine,  HuDgeiiM)  a^ution,  'Woolcott'a  Amerken  Mcelerator, 
bromide  of  time,  &c.,  which  are  employed  by  Bone  opetaton  with  nuoh  suceeaa. 

When  the  bromide  of  iodine,'  or  Hungarian  solntion,  is  employed,  it  ahould  be 
diluted  with  four  or  fire  times  its  balk  of  water,  and  the  plate,  preriooily  iodiied  to  a 
deep  yellow,  exposed  to  it  till  a  deep  rose  or  violet  colour.  Woolcotf  a  acoeletator 
md  bsmnide  of  lime  both  require  the  same  tints  as  the  cbloride  of  btomine  before 
deactibed.  The  bromide  of  lime,  cbloro-bromide  of  lime,  and  other  dry  acoeteraton 
et  that  character,  are  used  in  the  bramine  apparatus,  spread  erenly  orcr  the  bottom  of 
le  of  the  pans  to  the  depth  of  abont  a  qnirter  of  an  inch. 
Should  the  plate  by  accident  be  left  too  long  ova  the  iodine  in  the  first  ptepa- 
ralloit,  and  show  some  indicaUons  of  %  rose  tint,  it  muat  be  bnmght  t«  a  full  roM  over 
the  accelerator,  B.ud  then  to  a  blue  over  the  iodine ;  this  will  often  prodnoe  a  good 
wnlt,  tad  save  the  trouble  of  re-polishing  tbe  ptata. 

nie  plate,  after  being  prepared  by  one  or  other  of  the  fotegc^g  pnoeMao,  mntt 
e  Totnmed  to  the  dark  box  or  camera  back  till  required  for  the  next  procMB,  Ti(. : — 

.^^onirt  in  tht  Cfanwrs.— The  mode  in  which  titie  is  efiteoted  must,  of  coune, 
•pend  upon  the  cnnstraction  of  die  earners,  wbether  it  have  ft  lens,  m  originally 
proposed  by  Dagueire,  or  a  concsve  mirror  or  speculum,  which  is  the  iqipaiatoa 
patented  in  this  country  by  Ur.  Beatd.  Both  khida  have  their  airantagei.  The 
refracting  camera,  as  recently  imprared,  appean  to  ponesa  all  the  capabllitie* 
without  many  of  those  inconveniences  which  attend  on  die  manipulation  with  the 
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nflsotmg  ounen.    Mid    bemg  vithal  1mi  expeniiTA,   ii   now  tlis  foim  gmanllj 

Th«  fint  tiuog  to  be  attanded  to,  befon  intioduaing  the  pUte,  u  to  pltoe  tlia 
unen  cm  lome  firm  lupport,  uid  oppoiita  to  the  objact  wuhad  to  be  copied ;  After 
vhioli  t}i«  foam  ihould  be  uljaittd  «ith  the  gnMert  etm  till  •  paiftetlr  dear  and 

inot  image  of  the  objeot  u  wen  on  the  pieoe  of  groiind-glMt,  irhich  (hauld  be 

:ed  in  ezactlj  ths  ume  pontioa  u  the  pUte  it  to  occupy,  taking  cepacia]  oaie  that 
the  gieuod  aide  of  the  glaaa  ihould  correapond  to  the  prepared  aurface  of  the  plate. 
When  the  focui  ia  obtained,  the  light  ahould  be  ahnt  off  bj  a  braaa  cip,  or  other  con- 
triraace  for  that  pnipoae,  till  the  plate  ia  introduoed,  or  the  camera  maj'  be  taksn  into 
a  daik  ro  om,  and  have  tho  plate  put  into  it*  place,  irhen  it  can  be  biougbt  into  the  li^it, 
having,  of  oonne,  made  thoaa  obvioua  airangementa,  that  tha  object  and  the  oanora  be 
plaoed  io  preciiely  the  ume  relatire  poaitian*  thB7  occupied  when  the  focuK  vas  adjusted. 

Tha  camen  ma;  then  ba  opened  to  allow  the  lij^t  to  &U  on  the  plate  through  tht 

u     The  time  tequidte  for  it  to  temain  open  Till  depend,  in  a  great  meaanre,  upon 

aeason  of  tha  year,  time  of  tha  day,  and  the  brightneaa  oc  oleameia  of  the  atmoa- 
phere.  The  time  naoallj  required  with  a  good  achiomatio  and  a  veU-conatructed 
unera  variea  from  one  to  lix^  aeoonda. 

When  the  camera  h«  been  opened  a  luffloient  lime,  which  can  only  be  defenninel 
by  obeervatioii  and  experiment,  cloee  the  front  aperture,  and  take  it  into  a  dail  moB, 
when  the  piotore,  vhioh  ia  impreaaed  on  tha  aenaitiTe  lurface  of  the  plate,  ia  to  be  made 
Tiaible  by  being  expoaed  to  tho  fume*  of  mercury. 

~  Mtmrialianf  Iht  Plait. — The  apparatoa  requind  fbr  thie  operation  ia  called  a  mar- 
cuiy  box,  and  il  ahown  in  the  accompanying  cut : — 

The  body,  it,  ia  made  of  wood,  and  haa  an  iron  oup,  fixed  in 
the  bottom,  for  holding  the  mercury,  which  ia  heated  by  a  apirit 
lamp,  F  i  the  upper  part  of  the  box,  A,  ia  grooved,  *o  u  to  re- 
'  "e  the  aune  eliding  frame,  fi,  that  fita  the  back  of  the  camera 
and  holda  die  p«p«red  plate,  or  elee  the  prepared  plate  alone ; 
at  the  front  of  the  box  ia  a  amall  yellow  glaia  window,  C,  over 
which  alidea  a  abutter,  D.  When  about  to  be  need,  pour  a  amall 
quantitj  of  pure  meceury  (tbur  to  aix  Duneea)  into  the  metal  cup 
it  the  bottom  of  the  box  j  the  mercury  ahould  then  be  heated 
by  meana  of  a  apirit  lamp,  till  tfae  outaide  of  the  metal  onp  can 
be  touched  with  the  finger  without  much  inoonvemence.  The 
plate  may  then  be  taken  from  the  camera  and  placed  in  the  mer- 
cnty  a  abort  time,  b;  caatiovaly  applying  a  lighted  taper  to  the 
^de)  and  looking  through  the  glaag  in  front,  the  development  of  the  picture  oon  eanlj 
be  perceived. 

If  the  mercury  be  made  very  hot,  the  picture  aoon  makea  ita  appearance ;  but,  gene- 
rally apeaking,  when  done  too  rapidly,  the  minor  details  are  loot  and  the  plate  ia  apt  to 

ime  apotty ;  it  ia  alwaya  advisable,  where  time  ia  not  a  great  object,  to  do  the  opera- 
tion rather  alowly  than  otherviie,  as  a  much  clearer  and  abarper  outline  of  the  piebue 
will  be  obtained  by  this  meana  than  if  done  rapidly.  The  u«ual  time  required  ia  &oa 
five  to  twenty  minutea. 

If  the  menniry  box  be  fumiihed  with  a  thermometer,  which  ia  aometimea  the  caae , 
the  teuqperature  may  be  kept  about  90  degreea. 

The  mereury  ahould  be  perfectly  dry  and  free  from  any  particle  of  oxide,  and  ahonid 
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b*  ponrad  Into  abotd*  Kfteretoh  ■aisaof  exparimenti.  Wlien  it  Io«i  ita  briUiinof , 
it  DM^  b*  purified  hj  filtering  thnm^  k  pop^f  cone,  hinng  *  Terj  fine  opening  *t  the 
Inttom.    The  nMronry  box  ought  Hao  to  be  cuvfnlly  doited  ont  before  using. 

When  the  pictors  hts  become  enffieieutlj  diitinot,  it  ihoold  be  remored  from  the 
mwemry  box  nA  tnbjeoted  to  the  next  gentian,  rii.  :— 

Smcmmg  U*  amuitiet  Oaatiitg. — The  nlutiaQ  leqniied  for  thia  is  tntule  by  diMolnng 
tvoonnceaof  hypocolphate.ef  endain  tmepintof  vatar;  this aolutiDn  will  aerreiD 
tiiMa,  if  itbeflltaredbaferaiiring.  The  lohitioit  is  pUeed  in  some  oonvenient  ahalloir 
TMwI,  and  the  plate  quickly  inunersed  in  it ;  the  colour  -will  be  ohaeired  to  gradtudly 
ffis^ppMT,  and  vheu  that  is  the  ease  it  thontd  be  pUoed  in  a  Teasel  of  fliteied  water,  to 
TemoTs  the  excess  of  hyposulphite,  and  subsequently  a  small  quantity  of  distilled  w 
poured  orer  Ita  imboa. 

ftMHf  ti4  Jtdir*. — The  eciliitioa  of  gold  which  is  required  for  this  process  is  pre- 
pOBd  by  disecdTlng  IS  gr.  of  chloride  of  gold  in  one  pint  of  water,  and  adding  it  little 
by  little,  to  a  mixture  of  60  gr.  of  hyposulidiite  of  soda  and  eight  onnoea  of  water,  the 
whole  being  weU  agitated  between  each  additiou.  The  solution,  at  first  slightly  yellow, 
become*  aftsnrMds  perfectly  limpid.  Befiire  the  surlkce  of  Uie  plate  becomes  dry,  it  is 
to  be  plaoed,  faoe  upwards,  upon  the  fixing  stand,  which  is  eo  ooiutructed  u  to  preaerre 
it  in  s  perfectly  horixaital  position  by  means  of  levelling  screws,  end  the  solution  of 
gold  being  poured  orerite  surface,  until  it  ia  perfectly  corered,  and  the  fiame  of  aluge 
■piiit  lamp  ^iplied  to  the  under  sorfaoe,  moving  it  gently  beckwards  and  forwsrds, 
that  evsry  part  may  be  equally  heated,  the  pioture  wiU  be  seen  to  brighteo,  and  become 
in  a  minute  or  two  of  great  force.  When  this  effect  is  produced,  the  liquid  should  be 
dmwn  o^  and  the  plate  instantly  dipped  into  water,  washed,  and  dried.  If  the  plate 
be  a  Urge  one,  it  it  noet  eonvenisntly  dried  by  placing  it  on  a  smooth  and  clean  piece 
of  copper  or  tin  plats,  end  tome  boiling  dietilled  water  poured  over  its  surface,  at  the 
same  time  inelitung  the  plate  so  that  the  water  may  run  off  from  one  of  its  lower  c 
ners,  and  it  will  in  a  Tory  ghoit  time  become  perfectly  dry. 

If  the  plate  be  of  a  small  die,  it  oan  be  oonvenieDtly  dried  over  a  spirit  lamp; 
should  be  held  by  meant  of  a  small  pair  of  pliers,  by  one  of  its  comers,  and  eoi 
ffltered  dialled  water  pound  over  its  sur&ce ;  by  inclining  tha  comer  held  by  the 
plioe,  tbe  greater  portion  of  the  liquid  will  flow  to  that  part,  tod  can  be  removed  by 
tcmehing  it  with  a  pieee  of  rag  or  blotting-paper ;  the  spirit  limp  may  then  be  applied 
to  the  upper  comer  of  the  plate  tiU  it  begins  to  dry,  and  the  flune  giadoilly  brought 
lower  down,  tillthe  whole  turfkceii  finished.  OenUy  blowing  downwards  ontheplate 
will  expedite  the  process,  as  well  as  prevent,  in  a  great  measure,  the  formation  of  spots. 

It  sotnttinet  happeni  that,  while  the  plate  is  being  heated  with  tbe  solution  of  gold, 
•  flln  of  silver  detaohea  itself  and  swims  in  the  liquid,  of  coune  destroying  part  of  the 
pietare.  TbiM  aoddent  it  probably  owing  to  the  oxidation  of  the  silver  while  under  the 
iaflDenoe  of  too  mnoh  haat. 

The  lamp  should  be  removed  as  soon  as  the  small  bubbles  of  air  appear  to  form 
I  the  mr&ce  of  the  metaL    When  the  picture  is  not  perfectly  fixed,  it  is  better  to  mske 
a  tecond  trial,  rathn  than  run  the  risk  of  spoiling  a  good  pioture  by  trying  to  Si  it 
petfeetly  the  flnt  time. 

aiMiriiifiDagiitrTtetfpM.—A»  theobjecti  copied  by  the  Dtguerreotypeprocen  are  only 
repreaented  in  light  and  ihade,  not  in  tha  colonrs  ss  they  appear  in  nature,  it  has  been 
suggeated,  after  tha  picture  hit  been  iet,  to  ooloor  them  by  hand,  similar  to  a  r>inting ; 
and  certainly,  when  done  in  an  artistic  skilftal  ntauner,  it  producet  ■  very  platting   | 
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Biktt.  Ths  Mt^Mt  utAoiimto  aNdcr«Db«n,  graand  (Ktaamalf  fin*, 'vilh  ave 
dry  gUB  or  lUrck.  TIm  pirtwa  mut  b*  -wuH  Mt  with  geU,  nd  tii*  MhM  i^tUai  or 
diutad  OIL  with  ft  flne  MuiMii'»JMLir  fwl,  taking  «p  ■  rery  ■■■&  ^naatity  of  caUoi  at 
a  tiMM,  mnoTuig  tlw  wifirHnw  ecdonr  ky  hlnring  it  off  with  a  eaoatdtodB  battlo  ( 
Then  the  draiTEd  tint  ii  pniduodi,  .braaOing  M  dw  flato  wiU  oaoM  tka«aloar  ta  adbere. 
M.  CUadel^t  metkod  u  1o  mix  a  i«aU  qaantity  of  th«  aolow  wiA  ifirit  of  iriBi^  apiJr- 
iii«  it  to  Um  pkta  vilk  •MnelVhaii  pMwU,  aad  if  Bot  BifflBaBar  dark,  BDowof  tka  diy 
Mloor  b  q^jplMdorca  k,  lo  «^U  it  wlU  aduan  ^a(aM«alnik,tlwaoIaDn  Aattld 
he  inUed  T«7  mn&mdj,  m  it  m  ytrj  diAonit  to  taaion  (ban  wlm  om*  m  the 
plate.  Tha  bat  doImbb  to  be  naed  ue  wmiu^  Akmom  t^Iot,  nd  ■Iba^manM^  by 
ni»Mnmi  «hiob  mj  didnd  tint  ta»j  ha  obtaiaad. 

DagMerr/i  /Mpnivaiiwfift.— The  Daguerreotype  proceia  ia,  aa  ws  ItaiM  aawi,  bimIi 
Mara  eompliflaUd  ip  iti  i—nipiilatina,  wid.  laaaaatjalhatery  in  ila  nMJla  dan  eitbar  tltc 
eoUofioa,  wti-fptt,  cr  caLitjpe.  Tlw  propuatkm  of  the  plate*  »  a  Bnchawoal  19cm- 
tlen,  nquinng  peat  dalioaey  i>  '""■T'im,  aad  tlu  ^pUcation  of  tiie  aesBtiiiBg 
TCpoqn  are  piooeaaai  raf  uiriDg  great  ewa  aad  coatidtaaUe  knovledga  of  oheaoeal 
naoipnlaUoi].  The  uooertaiBl;  af  tba  rMiUa,  arsR  ot  the  bast  opaatua,  lad  U. 
DagBaiTO,  to  ratiuB  to  the  aobjett  ftr  Aa  pnrpoa*  of  ranawtBg  hie  yoeeaa, 
vhioh  he  doea  in  the  <>  CoB^tea  Banloa,"  of  Harcb,  1U3.  The  nBcotautr  bo 
aUribntea  to  nvo  prinoipal  oaiuaa;  firat  Che  dafeetiTa  opciatian  of  ptdtahiag,  Lacocae 
ftMue  of  tba  irapoaaibUity  of  eotimlj  direatiac  tha  auifae*  of  bacaa  of  the  U^ntd, 
aattOB,  and  otliei  aabatanaaa,  wed  in  tba  aycratio^  vhieh  ptaraatt  the  iediaa  bsm 
ooniag  iikto  direot  contaet  with  tba  ailTer,  and  coaaequeMly  letardt  tbo  photogenic 
aatioD.  And,  Mcood,  in  tha  altentimia  in  the  tempentais  (^  Iha  airwiih'whiA  the 
plate  if  in  oontaot,  firom  tha  aaiUeot  apeiationa  to tjia  aanrriiriil  batlt,  ia  coaaayianae 
of  the  coldei  body  of  the  metal  wndenaing  mcaatare  Izmb  tha  aiiiiiiniidina  air. 

Tba  foUowing  pTOoa««  iseoomended  i*  Tcry  aimpk,  and  obriataa  both  tba  iaaoM- 
TBDieoMa  abore  mentioned ;  it  tntm  tha  ailTcr  aa  modi  aa  poadbla  Erom  aU  dirt  or 
duit,  and  oautraliaaa  tba  humidity  ptodused  by  the  alontioa  of  tff^entaia  ■■  the 
aaionmlbox. 

Tb*  procaia  oooaiata  in  oovering  tha  ^ate,  after  harii^  polwhei  it,  with  a  layar 
(t  Tery  pure  wateiv  and  beating  it  T«y  atoaa^y  o>rei  a  tpiiit  laaip,  poaring  <dt  &e 
flnt  layer  of  water  in  auch  a  naniter  that  the  daat  whieb  baa  beta  raiatd,  fioaH  away 

It  i*  seaaauiy,  in  oidar  to  aMonpIah  thi^  ta  hare  a  frame  of  iron  wire,  of  the 
ataa  ot  tba  plale,  at  one  of  ita  anglea  baring  a  baadk,  and  ia  tba  aiiddle,  an  tba  two 
oppouta  aidea,  two  atoall  cnmp-iitnu^  to  letam  the  plate  wImol  it  ia  inciaMd.  After 
hariog  placad  tbia  frame  on  a  hMizantal  plane,  the  plate  ia  plaead  oa  it,  and  ia 
again  somad  with  a  layar  of  T*ry  pnm  water,  p>tti^  aa  mneb  w  tha  aurfto*  can 
retain.  The  bottom  of  the  plate  ia  aAerwarda  Tery  itrongly  heated,  aad  7*17  aaull 
bubblea  are  formed  at  tha  aurfluje.  By  ^giaaa  theae  buhUea  baoaaae  largv,  and 
finally  dia^ipear ;  the  heat  moat  be  contiBMd  ts  abaltttios,  mad  ihea  the  water  nuat 
be  poured  o£  Tha  opentor  abould  oommanoa  by  pbunag  the  '^^if  andar  tbe  aagb  of 
the  fiame  where  tbe  handle  ia ;  but  before  ramoTing  the  frame,  .1^  a^le  raaat  b*  vwr 
powerfully  beatad,  and  than,  hf  giadsally  mgring  it  by  in  teadk,  tba  walai  imme- 
diately bagina  to  run  oC  It  moat  be  done  ia  aneh  a  way  that  tba  laatp  Adl  fiiUaw, 
under  tba  plati^  tbe  abeet  of  water  in  ita  pK«M«,  ntd  itunat  be  «a^  padoally 
inclined,  and  juat  aufflciant  foe  tlte  layw  of  water,  in  iiitiiiug.  oat  to  laaa  ia  'iitk- 
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amm;  fbrif  thawMw  «ran  Mad ^  thm  wo«U  naain  nd  iMUted  dropi,  «U«h, 
■•tbriiigiU«toflow-oK;vBiiULnreMtbaiaTnai«dBitvhlDbtiM;<]Dat«i]i.  Aft«t 
dMt,  tkpbt*BaMaotb«i«bbad;  T«(y  prnwitwdMiTKit  dwtro;  ibpolidi. 

Thu  opmtloB  •UnUW  p«Tbnu«jiut  bilmiodklDB  the  plate.  WkiM  it  fa 
7«t  mno,  it  U  pkead  in  tb*  ioAung  box,  aad,  widwMt  •MowlBf  it  to  oool,  it  i«  mk 
uiMHl  to  tlM  npov  of  the  umlnaliBg  rakMmM*.  JHMm  tliM  |Mpv*d  tiM7  be 
bft  mu  or  two  dtf  (■ttbon^  the  iMriUity  iBwiaMni  a  IMle),  ptoridad  dist 
wiM«l  pM«*  be  plMed  appcwite  to  one  notker,  at  k t<(T sIhM ^iMmw ^Mt,  aod 
MMMlf  MMtaped  te  pr*<nM  olungo  of  air  bebnea  ttae  plataa. 

It  M  OM  of  tU  meat  iMportut  pouti  t*  oWaiB  a  fins  pdiA  va  Oe  plats,  bat  tt 
IwilliMiiiy  iiKen  iiMppian  vbsQ  nikatasoti  vhiAulbaBtatfasaisfUMef  tfaanlTcr  ue 
used,  inch  ■■  the  peroxide  of  iitm,  vbicb  bos  been  ver;  geaBnUy  Bade  ■••  of  Ibr 
gtviag  the  kit  poliik.  Tbi«  eabatuuoa,  indeed,  leaau  to  bmfeiihtkflgUnr,  wad  tar  giro 
it  a  aMTo  parftot  paKah  1  buttbiipolieb  i«&ctitioiia,iiMait  faixlt  nail^ia  oenteal 
tbe  nlTei,  but  it,  in  hat,  on  >  Tery  fine  kjer  of  osida  of  ifon.  It  it  bi  tbii  tm 
tlMrt  tluaw  ia  aeqairad  for  peli^iog  tbem  •  mibataaoe  which  dOM  nrt  adtsre  to  tho 
iilvsr ;  pnniM  l^aTW  lea  reiidue  than  aaj  other  vebataDcc^ 

^  ragai4e  tbe  liquid  to  be  eE^ojed :  in  the  Artt  opaiWiaiii  aitnc  aoid  of  ftra 
depsea  nuat  ba  empkjed,  but  for  the  Urt  opsratiDaa  it  moat  be  reducsd  to  one 
ilajl Ike  peliahing  with  oil  and  the  healiBg  maj  bs  eappreasid. 

Hm  laysr  protowd  bj  tbe  deeosMLinf  Yi^oote  of  (he  iodiae  and  of  tho 
aiMiilaialiiiu  iiiliitinan  fanua  vidi  lilnr  a  nore  anuiUe  nmpoinMl  tba*  ia  oMaioed 
with  the  aaoandiiig  ^Bfoun.  I  dmIw  thie  obsarntioa  otitj  to  l>r  dawn  a  finit,  for  it 
woaU  he  '^iWfr'*  to  emplof  deac^tdiag  Tapaoia,  oa  aewunt  of  the  duat  vhioh  might 
&il  dniiaf  tha  oftntiaa,  and  from  ataina. 

The  imiilaiiiiii  which  ligfat  ezpecieiicaa  m  [ia»iii|  tkroo^  a  white  ^aaa  ia  wel 
kBMr>.  Hue  nuaCanes  ia  avea  gteeter  then  it  Kppaan,  tad  nay  be  attribnted  noi 
salj  to  the  daat  which  ia  luft  on  the  gUsing  in  daaniag  it,  but  *bo  to  thM  whioh  U 
aataralty  d^sailMl  on  it.  The  objeot-glaia  of  the  camem  obaoora  ia  oartainly  in  th< 
■ame  cue.  To  eaoertain  thia,  I  put  the  objeot-gUra  in  oeld  watW,  whioh  I  bailed ;  I 
kamr  that  it  was  impoaaible  to  ranors  it  without  the  ridn.  Thia  operation  had, 
theraAut^  no  othat  objeot  than  to  niae  tbe  tempentan  of  the  glaaa  to  312°  F.  C,  and 
I  then  JTaawrliatnlj  poured  oa  the  two  aide*  of  ths  oljeet-'glaBS  very  pore  boiling  wUcr 
to  tOBMiTa  ths  doat.  Bf  opetMing  direotly  with  the  objeci-glaaB,  tbae  cleansed,  I  acill 
fiirtbet  inateeeed  the  promptituda.  Tliit  laiani  pwaaata  toa  oiiny  diOcoltiM  to  bo 
patinpiastise;  raly  can  iboold  be  tehnn  to  cleea  the  objccL-gfaHs  erery  day. 

The  abnoap^tia  diet,  which  ia  the  acoarge  ef  phutogenia  iaagea,  is,  oa  the 
OOBtnty,  fafeiuaUe  to  iiugea  wUeh  are  obta^ie4  hy  co«kM  or  at  «  veiy  abort  dli- 
teooD.  To  ba  aoafiaoad  of  this,  we  have  oaly  to  dean  tbe  two  bodies  wfaieh  we  wiah 
to  pot  hi  oontaet  with  the  bailing  water,  ae  I  hate  jaet  indicMnl,  and  to  htrp  them 
both  at  the  aaae  tampwatuni  aa  the  «r  j  thno  will  tlMs  he  bo  inpreation,  irtiieb 
endently  ^oraa  that  theaa  imagaa  haTe  no  reUtim  with  the  radiation  which  girea ' 
photoginphia  imtgea. 

jr.  Ase*/i  JVjtMr(i(>M.-~Tha  piepantion  of  bavaiiiM  watar  is  tho*  deteribtJ  by  It. 
Piasau :— "  To  |i^Bie  a  aelation  of  bronina,  irf  a  ftaed  psepeaWe*  and  roorenMt 
atzanfthtsopacatewitk,  I,iBthefintplaee,niehBaeataratsdaeiilanDf  btoniaslnwatat; 
thit  ie  prapaied  bj  patting  iato  a  bottle  of  pore  watar  a  gnat  «MMa  <f  biomlae,  agitatteg 
atenglr  iw  aeae  ntiaataa,  and  hafH«  uaiag  tikmmg  the  bnwiiw  to  aepante.   H«W|  a 
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daflnite  quantit;  of  tbia  MtnrstedTitmiitobamizadwitliadefliutsqiMDtitT  oT^aiB 
r,  which  will  pye  t  lolntioii  of  bromine  ilwrny*  in  tha  nme  itnofth ;  thU  mixtme 
ii  Donveniently  made  in  the  foUowinf  mauwi : — The  appantm  nnopMwy  k  n  A«fq  ' 
fiiia,  vhioh  ii  aiao  required  for  another  part  of  tha  piooeao,  capable  of  hoUiag  a  R 
definita  quantity,  and  a  bottl«  haying  a  taai^  to  indicate  a  otpadt;  equal  to  di 
tlmea  that  of  the  dropping  tube:  flil  the  bottle  iritli  pureirater  to  the  matt,  then  i 
I^  meaiu  of  the  dropping  tuba,  tha  proper  quaatitj  of  the  wtnrated  adotion  of  bromine. 
"  The  pniitj-  of  the  water  i«  of  aome  impartuce :  the  foreg^g  pn^iortioBi  refer  te 
the  pure  diadlled  water,  and  it  ia  wdl  known  that  the  wateia  of  riTeia  and  apringa  ia 
not  pure ;  but  titeee  diffierent  Taiietie*  can  b«  nied  at  abiolntely  pure  wata  hy  adding 
■  few  drope  of  nibic  a<sd  till  they  taate  alightlj  aeid ;  two  or  three  dmpa  to  the  piat 
ia  generally  auffloient. 

"The  liquid  produced,  which  ia  of  a  bright  yellow  odour,  on^t  to  be  kept  in  a 
well-ctoppered  bottle ;  it  ia  the  normal  aolntian,  and  I  ehall  call  it  ■unply  bromine 
ber,  to  diatinguiah  it  from  the  aaturatsd  eolotiDii. 

"  The  box  I  employ  for  aubjeoting  the  plate  to  the  Tapour  of  the  bromine  water  Ia 
conatruoted  in  the  foUovingiaumer:— It  conaialsof  aboilinedwithamnuih.whidi 
I  aoted  on  by  bromioe ;  ita  height  ia  about  four  inohea ;  the  othra'  dimenaiDDB  are 
regulated  by  the  aiie  of  the  plate,  which  ought  to  be  at  leaat  half  an  inch  all  nrand, 
abort  of  the  udea  of  the  box ;  it  ia  oompoeed  of  three  aepaiate  poctiuw— the  « 
which  ia  the  Ctiaa  holding  the  plate,  the  body  of  the  box,  and  the  bottom,  upoo  whii^ 
ia  placed  the  tb«m1  for  the  bromine  i  thia  moreable  bottom  iaalightly  hollowed,  ao  that 
the  bromins  Teaael  may  alwayi  be  placed  in  exactly  tbe  Mme  poaition." 

Bromide  of  iodine  ia  ptepared  by  M.  TaUeoni'a  method  Ihua ;— Into  a  bottle  oi 
the  capacity  of  two  ouuoea,  pone  thirty  or  forty  dropa  of  bromine,  the  preeiae  quantity 
it  bdng  of  importance.  Then  add,  grain  by  grain,  a*  mueh  iodine  a*  th«  tromine 
will  diaaolve  tiU  quite  aatoiated.  Thii  point  may  be  aecertained  by  aome  of  the  ia£ne 
remainiiig  nndiaaolved.  In  thia  atate  it  ia  too  conoentnted  for  uae ;  but  by  dropping 
fifteen  or  twenty  dropa  into  Half  an  ounce  of  diatilled  or  filtered  rain-water,  the  reqni- 
lite  atrength  may  be  obtained. 

Ur.  B.  J.  Bingham,  in  an  article  publiahed  in  the  "  Pbiloaopbical  Hagaiine," 
October,  1M6,  giTea  an  improrement  in  the  Daguerreotype  prooea*  by  the  applieatvm  of 
aome  new  oompounda  of  iHomine,  chlorine,  and^iodine.  "  In  warm  weather,"  ha  re- 
nuAt, "  a  oonaidcrable  dspodtiou  of  moiatuie  takea  place  upon  the  glaat  or  alate  oo 
uaed  to  confine  the  Tapour  in  the  bromine  or  aoceleradng  pan.  Thia  motature  a 
alao  neceaaarily  eondenae  upon  the  oold  tnetallic  aurface  of  the  plate  duringthe  tim 
ia  eipoaed  to  tha  bromine  vapour.  In  &ot,  it  ia  difflotjt  to  obtain  peribet  pieturea 
during  the  exoeadve  beat  of  the  late  aeaaoo.  Thia  appeon  to  be  owing  to  the  depoai- 
of  moieturo  opCB  the  plate,  arising  bom  the  water  in  which  the  bronune  ia 
diaacdved.  To  obviate  thia,  aome  have  leoommended  the  pan  to  be  kept  at  a  low  tem- 
petatnie  in  a  freeiing  mixture ;  and  U .  DagnaiTe,  in  a  communioatian  to  the  Freodt 
Academy  of  Soiancea,  rooommenda  the  plats  to  be  heated :  but  in  ptuotioe  both  theae 


"  It  appeared  to  me,  that  if  we  oonld  avoid  the  nte  of  water  altogether  in  the 

■ooelerating  mixture,  not  only  would  the  difficulty  I  have  mentioned  be  avoided,  bat  a 

!h  mora  aeniitive  (urGue  would  be  obtained  on  the  plate.    With  thia  view,  I 

endeavoured  to  combine  bromine  with  lime,  ao  u  to  form  a  oomponnd  analogoua  to 

I   Ueaiiing  powder.    In  thii  I  waa  (ncoeaaftal,  and  find  that  bromine,  (Alortda  of  iodine. 


USB  OP  OHLOUMl  IH  OOHBIKATION  VTTa  BKOHIttK. 


"  Tbs  bimdda  of  lime  mty  \»  prodmiad  by  aUoring  bromuig  Taponr  to  act  upon 
hydntoof  lima  fia  wme  hoon.  Hie  moft  eooTament  method  of  dung  tldi  ii  to  pUoa 
■DUB  of  tliB  hydnto  it  the  bottom  of  t  fluk,  uid  tbEm  put  wme  bnimina  into  *  p'™ 
eqmla  mppotttd  ft  littla  kbore  tlis  lime.  Am  hot  ii  derdopad  during  the  combint' 
tiim,  it  i«  bettar  to  plHce  the  lover  put  of  the  Snak  in  wRter  at  the  tempentnre  of 
■iioat  M*  Fah. :  the  lims  gradoilly  •nomei  *  beantiAil  icarlet  oolour,  tnd  aoqaim  ta 
■ppeaianMTerytimiluto  thtt  of  the  red  iodide  of  menory.  The  chloro-iodida  oC  lima 
maybelbimBdintheianumanneri — it  bM  a  deep  brown  colonr.  Both  tb«M  eompoondi, 
irlieB  the  Tiponr  ariiing  &om  themiinot  toointanM,  haTe  tn  odour  analogona  to  th*t 
of  Mj-nliinig  powder,  and  quits  diidngmihable  GniiD  chlorine,  bromine,  or  iodine  tlons. 
"  ThtMe  Dagaeiraotypitti  who  nee  chlorine  in  combination  with  bromine,  u  in 
W<MlMrttft  Auarioan  miztnre,  or  H.  Onerin't  Emigatian  lolution,  wliich  ia  a  ciKn' 
pnpid  of  bromine,  cbloiiae,  and  iodine,  may  obtain  limilar  nibetanoei  in  the  solid 
itate,  lAieh  may  be  nied  with  great  advantage.  By  paving  chlorine  orer  bromine, 
and  eondeniing  the  Tapoon  into  a  liquid,  and  then  allowing  the  Tiponr  of  thi<  to  act 
apo&  llme^  a  aolid  may  be  obtained,  haTing  all  the  propartiea  of  the  Amerioan  aceela- 
rator;  or  by  combining  the  chloro-iodide  of  lime  with  a  little  of  the  bromide,  a 
miztnre  limilar  to  that  of  H.  Qnerin'a  may  be  produced :  but  I  greatly  prefer,  and 
would  leoommond,  the  pure  bromide  of  lime,  it  being,  as  I  beliere,  the  quickest 
aooderating  sabetance  at  present  known.  By  (lightly  colouring  the  plate  with  the 
eUoio-iadide,  and  then  ezpodng  it  for  a  proper  time  over  the  bromide,  proofs  may  be 
obtained  In  a  &aotIon  of  a  seoond,  eren  late  in  the  afternoon.  A  yellow  oolour  should 
b«  giTen  by  the  vae  of  the  fliet  tubatance ;  and  the  proper  time  over  the  bromide  is 
readily  obtained  by  one  or  two  trials.  With  about  a  dnohm  of  the  aubatauce  in  a 
shallow  pan,  IgiTethepUteteneecondethewholeof  the&iatdayof  naing  theprepara- 
tiim,  and  add  about  three  aeoonds  for  every  luooeeding  one.  The  oompoond  should  be 
•nnly  itrawed  over  the  bottom  of  the  pan,  and  will  Iset,  with  care,  about  a  fbttnlght. 
"The  great  advantage  of  thia  compound  ia,  that  it  may  be  used  eontinuoody 
tot  a  fiHtnight  irithont  renewal ;  and,  unlike  bromine  water,  ita  action  is  unaHheted 
by  tiie  ordinaiy  changes  of  tempenitare." 

V,  FiM»n,  who  baa  oareflilly  studied  this  branch  of  the  scienoa,  girea  die  bl- 
towisg  tUieatlona  for  giving  greater  permanenoe  to  the  DsgoeiTeotype  picture  : — 

"  Diaatrfre  eight  grains  of  chloride  of  gold  in  nxtsen  ounces  of  water,  and  diitty- 
two  gnine  of  hyposalphite  of  eoda  in  four  ounces  of  water :  pour  the  solution  of  gdd 
into  that  of  the  soda,  a  little  by  little,  agitating  between  each  addition.  Themiztura,  at 
flnt  sli^tly  yellow,  becomes  perfectly  limpid.  This  liquid  now  emiaiiii  a  dooUe 
hypoaulphite  of  soda  and  gold. 

"  To  naa  Ail  nit  of  gold,  the  anr&oa  of  the  plate  should  be  perfectly  &ee  from  any 
Ibrdgn  nbstanca,  a^edally  dost  -,  cotuequently  it  ought  to  be  washed  with  soma  precau* 
tion,  whiahmiiJitbeiiegleotedif  it  was  to  be  finished  by  the  ordinary  mods  of  washing, 
"  nu  Iblloiring  manner  generally  ancoeeda  the  beat : — The  pUte  being  yet  iodiaed. 
a&d  pwtsetly  free  from  grease  on  ita  two  snr&oes  and  sides,  should  have  some  drops  of 
slcohd  pound  on  the  iodized  aurlaoe',  when  the  alcohol  has  wetted  all  the  aurfaoa, 
plunge  Uie  plata  into  a  baain  of  water,  and  after  that  into  a  eolation  of  hypoeolphlte 

"  Thia  tolntiMi  ought  to  be  dunged  for  each  experiment,  and  to  conaiat  of  about 
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me  part  af  the  talt  to  Utean  of  th*  watei;  tti  iwt  tt  lliii  ■■diiini  u  dooa  in  ft* 
aidJotiy  ««T,  ontf  Uking  cue  that  the  water  should  be  u  fcw  m  ptwihln  fii>n  4iiA 
"ThsuMof  the  aleohal  is ainiplr  to Mik*  the -nl«r  •dhoo  parbot^ all  ortr  the 
■wbM  <4  Uu  pkt%  Md  pnTBiit  it  ban  qnittjng  die  aidca  at  Moh  iif  wte  immn- 
■ieo,  which  vottld  wbUiblr  producu  ataitu. 

"  When  a  pietora  has  been  wiwhad,  wiltx  those  pEseaotuns,  the  Imlimit  wilJh  ft* 
>(l(of  goM  is  Tsrf  itNipla.  It  is  tuflcisot  to  place  die  plola  on  a  aiwoit,  tai  poor 
upoD  iu  wa^ee  a  snfflciei^  quantily  of  the  salt  of  goJd,  Ihst  it  oaf  be  antiMlj 
covared,  and  heat  it  with  a  f9etig^iit-ivup ;  the  picture  will  bea«a«te  bricbtati,aad 
beoome,  in  a  niinuta  sr  tnt,  of  great  foroe.  When  this  efieat  is  piodiuad,  the  Jiqwd 
should  be  pound  oS;  aad  tha  pUts  washed  Mid  dried. 

"  In  this  <^ntioD  ths  atlra;  ia  diaaolrad,  and  the  gnU  i^eeipitMad  npo*  the  ailtv 
•ad  metcuiy,  but  with  vtrj  diieaeDt  results ;  in  effect,  t)ie  silver,  which,  b;  ita  reiee- 
1,  form*  tha  ahade*  oE  the  piotofa,  i«  in  aoma  wi;  darkened  by  the  thin  film  otfold 
which  eovars  it,  &om  which  Msolta  a  tfraagtbening  of  all  the  dark  parte.  He  m«- 
cnry,  on  tha  contiacf ,  which,  in  Ibo  stste  of  an  infintte  Dwdwr  of  amaU  g'"*nlTii 
fomu  tha  lighta,  is  augmented  in  its  lolidit]'  and  brigfatneai  by  ita  unicB  with  th« 
gold,  &em  which  ramlla  a  great  degiee  of  pennanancr,  and  a  aatiwduhla  iocnaaa  m 
the  lighta  of  the  piotura." 

STEREOSCOPIC  PHOTOGEArHT. 
MnatfUy  TUao.— There  ia  icamely  saTftiag  mora  iatnuatiac  in  fta  stulf  of 
optica  than  ths  theory  of  binocular  vision.  Few  panoas  aie  aware  ot  tha  bnt,  that 
without  Wo  cyea  it  ia  impoaaible  to  form  a  atntM  jndgoMBt  of  diatanees ;  this  May,  at 
fini  sight,  qtpeiT  atrange.  but  tho/s«<  may  he  proTsd  beyond  a  douht  Ctavlcos^  ta 
ay  prcMieadinf  to  do  ao,  I  shall  mantiDn  a  few  oaaaa  to  tha  potnt.  A  gantlamaMi  ftfiiasd 
of  mine,  kat  tha  aig^t  of  one  of  bia  ejea  aoau  eooida  af  yaav  age,  asd  ta  thia  day  he 
cannot  uaaanr*  distanoea— fer  inatsaea,  it  sneiy  pstalea  bin  t»  aaaC  a  anMt,  lo  diy 
Ua  pao  ha  an  ink-bottle,  ta  take  Ud  of  iBything  a  little  diilamw  tnm  bim,  *a.,  A.:. ; 
and  h  iaaciiiioua/Mt  that  he,  and  others  like  bin,  are  nearly  alwaya  siaH  tf  tha 
objeet.  I  knew  a  lady,  who  had  met  with  the  Hme  miaforCujie,  and  bars  often  bean 
'  )r  try  to  pour  wins  out  of  a  bottle  into  a  deeantai^  or  theeadhig  a 
needle.  To  daaoanj  a  little  lower  in  tha  ac^  of  cfMtaaa,  I  iMd  a  ysnag  antataaa 
tioie  who  kat  tha  sight  el  ma  eya,  aad  the  miatakea  ihe  «sed  tn  make  in  playing  with 
a  ball  ware  Vuly  lan^able.  For  inatanct,  when  the  ball  would  roH  away  f«r%bw 
foot,  aba  would  make  abound,  hot  raold  Berccget  withinthraaor  GMriDshiaof  it,aMl 
if  aba  made  a  jnmp  tnget  on  a  wall,  &a.,  de  iamiably  fall  aluri  Xheae  an  hat  a 
fow  of  the  Dumerous  initancea  that  I  could  mention,  bst  tfcay  am 
viMuch  to  iiibi>dnoa  the  subjeeL    .And  now  for  soma  of  Ihe  prooA. 

riami  l(<.~Ina*Ti  the  prong*  of  a  isak  iato  a  door  or  wall, 
about  three  feat  six  jnnhaa,  aa  fonr  faat  finm  the  Smt,  sad  on  the  hsadle 
T  haft  of  tha  btk  place  a  anrk  npri^t  (Fig.  BS).  How  prorida  your- 
self with  •  cane,  or  thin  walkiBg-stu^  go  to  the  other  and  of  the 

and,  shutting  one  aye,  walk  briskly  up  towarda  Uw  oork,  sad  _^ 
raiaing  the  cane  at  the  tnoMent  strike  at  tha  cork  without  any  tto^  or  ^' 
httiiatum,  keeping  on*  egt  Aul  ail  tie  time,  the  chance*  an  that  you  will  not  hit 
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1 2iiL — PtMon  A  aaall  pie««  of  pipc-atem,  uid  ifunt  it  fai  die  mA  of 

a  bottle  (Fi«.  gS).    |Tluii  ttand  away  from  th«  bottb,   aboiit 

I    '  ai^aBeii  radke*  v   two   tutt,  «ad,  taking  ■  painted  p«nail  in       fi 

jL  yonr  flngcTtaMoH  V(,  MHltr;  topUrothepoiiit  of  tkepanoil       I 

/\  en  the  top  of  tlw  pace  of  prpe-stem.     You  may  take  wliat  time       f 

I     ■        7""  pl*lt*B  to  oaUolato  tin   diatanoe,  pronding  you  keep  (he       ^ 

1^^^    ant  eft  liai  all  tie  lau,  and.  thit  jaaiomtinftat  tlueiferimint      dBh 

^^^     tnlitt^mlUrmnKgliaMaiidiathtiat,itK  damettrelhai.  jou    f^ 

fk-  »■    will  not  do  it  enM  •■  tvitite  tiatt.     Tha  pipa  and  pencil  apptar  , 

■1  in  Fig.  M  to  the  un^  eje,  being  «  fo>nt  Tiew ;  but  to  any 

peiasD  t™iH"g  at  Iham  from  tbe  aide  tiley  would  qipear  aa  in  Fig.  96  or  Fig.  96,  but 

Bare  gsaarsUy  the  fvtMr.  ' 

MtfK-mmit  ML — Thia  ii  by  far  the  moat  conduaiTe  ezperiagent  of  tbe  three.    la- 
•(e«d  of  »  pipe-atam,  procun  tlw  end  of  a  ^ 

IB         quill,  or  the  round  ami  of  a  wr^'iiai   ioaiaa  |H 

I         fteelpoB,  which  inasrt  in  tlie  eockM  in  Fig.  M 

I         97,  and,  tA«ttuf  nw  aye,  andaaTour  to  drop  K^W, 

Q  _fl.  intoliiB  openand  of  tbepenorquillagninof  ^™P 

/iSl  (^*)  ''^  ■  '^"'  "'^  '^"'^  ^^  ^'°^  within  &n  iooh         ^^^ 

'^1^'  ki^^         of  tha  pen  bafors  you  drop  it.      The  ohaneea 

n»  H  ne  98         "*  ^°  ''''^  ""^  ^"*P  ''  '°  **""  *"  '"*"**'  '"'"'■    '^^^'* 

few  umple  eiperimenta  go  Car  to  prove  the  almost  impoe- 

Mbility  of  "-i«"i-n-(j  dietanoea  comotly  with  one  eye. 

The  next  aabjact  for  eoBBidentionia,  in  what  manner  are  ws  able  to  calculate  di4- 

taaaaaby  nang  tve  eyea. 

nia  aubjeot  will  be  mora  Ailly  eq^laiued  by  the  fbHowing  ezperimenta : — 
BaptrimaU  40.— Stand  a  book  on  its  edge  as  in  Fig.  98,  and  ao  place  it  that, 

tharing  the  right  eye  osly  open,  yon  cm  see  nothing  bat  ^^ 
the  back.  Shut  the  right  eye  and  open  the  left,  when  the  lo  W 
book  will  appear  as  in  Fig.  99.  Of  courae  the  aame  effect  |H  H 
woold  be  pfodnoed  cai  tha  other  aide  by  naing  the  left  eye  IB  I 
in  the  Srat  inatanoe ;  but  if  the  boci  be  placed  exactly  |H  I 
between  theeyea,lhenitwiUtvpelraainFig.  100;  butnot  fV^  I 
immediatriy  :  far  a«  tbe  rayt  from  the  eyea  can  only  meet 

">■"•  «m,,«,;tath.i.tt„.<.j.»™i.«,.,,M;t«.,  "■■»■  ""■" 

be  aonridcnd,  tha  ayca  can  only  fiau  at  one  point  at  once,  the  back  of  the  book 
■fpaaia  eomeetly  dt-flned,  and  the  right  or  left  eye  aeee  its  own  aide,  vihicA  ntr  prtdo' 
Mwifw  It  may  not  be  generally  known  that  moat  pataoiia  eoly  tiaaone  eye  to  take  in 
>Ti  object  or  figure,  tha  oUier  being  only  used  to  check  ot  detoaiiM  tbe  diataaee  or 
itUtiTe  iiac  of  that  object,  as  in  the  case  of  focuaaing  in  the  oamara,  when  you  obtain 
the  object  perfectly  sharp  and .  distinct ;  then,  without  alteiips  die  ey««  or  their  point 
ef  sight,  Dpeo  and  shut  dm  aliwnaltlg,  and  you  will  at  once  perceive  that  tmlfi  eiw 
MM  tU  imagi  pnptrlg.  This  sriiea  from  the  fact,  that  the  ray  or  pencil  of  light  co 
■Kg  through  the  Luiu  cannot  be  by  any  poaaibility  reflected  oo  diffiirant  pointa  at  do 
^^e  therefore  can  see  imlg  one  object  at  any  distsnce  at  any  one  time,  although  wa  b 
be  perfectly  oonscioui  of  other  objeota  nearer  or  further  away.  To  bear  out  both 
theae  anertious,  it  will  perhaps  be  necessary  to  try  the  fldlowiag  wnple  axped- 
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f^pfrnuirf  (!fA.->Flaoa  a  null  minor  it  about  two  fsM  nz  indiM  from  voo,  aai 
•0  unnged  tlut  it  mtjr  take  in  &  piotnn  whitb  viU  abont  half  fill  it,  aiid  bs  aibaat 
nght  or  nine  foet  in  Tom  rMi.  Thiiwill  ^peai  tobaazaotlj-in  thecoitreof  Ihenur- 

Im^^^^^BB  mr,  u  in  Fig.  101.  Not,  althongh  we  are  lixddng  at  the  piatnn^ 
_  ve  an  also  onuoioni  that  the  looking-glaaa  ia  than,  and  tlut 

^^E^^^         we  oan  Me  the  frania.    EaTing  tatiiiaed  ooiaelTei  <Ef  thia,  v 
^sSfi-Bnl  next  piocaad  to  prors  that  one  eye  aeei  more  than  the  other.    Foe 

^^^^^^^_       inrtanea,  ahnt  tha  ri^  aye — atilHookingattb 
^^r^^m^^^    ■*■  ■*■  ""**  *'''*  ^  '*''  *'""  **"  "B^iti  til*  piotnTB  will  ra- 
nain  in  ita  original  paaitum;  but  if  wa  habitually  aee  n 
with  the  right  than  with  the  left,  then  the  pictura  will  immwijatdy  change  a 

o  apeak,  and  appear  ■•  in  Fig.  101.  Tbii  fact  provea,  in  tl  ~ 
oannot  lee  mors  than  one  object  at  cnoe ;  for  altiuiugh  wa 
la  of  the  existence  of  the  frame  of  the  miiror, 
wa  could  not  eaa  it  distinctly.  And  it  prove*,  lecondly,  that 
'6  with  one  eye  than  the  other,  or  the  piotun 
honge  iU  position  in  tha  miiror  by  shuttiiig  or 
opening  the  ayea  ;  and  thus  we  have  A  (Fig.  103),  ths  left  Kg,  m, 

eye,  aod  what  it  aeea  ;  B,  the  right  aye,  and  what  it  eesa ;  C  being  ths  picturs. 

t  ba  recollected,  that  tha  ptctors  being  apparently  so  far  behind  the  a 

the  latter  only  intereeots  tha  raya  pro- 
ceeding to  the  eyas,  aa  if  it  wore  a 
plain  piece  of  glaM  Onafh  which  wa 
were  looking  at  the  picture  (Fig.  101]. 
Tha  fact  of  the  raya  fivm  the  ayea 
meetings  <B'baing,^nMirfo&anoI)feet 
at  a  eertian  distance,  and  only  o>  Hat 
obJMl  at  lAi  timt,  may  be  fiirthn 
prcred    by    the    ibllowing    ezperi- 

Exptrimmt  OlA.— Flaoe  a  lighted 
oaadle  about  two  Atet  from  jon,  and 
hold  a  pencil  half  tha  diatance  be- 
tween, and  in  the  centre  of  the  eyea 
(Fig.  100).  Now  keep  all  steady  and 
lock  st  C  (tha  pencil)  aod  yon  will 
aaa  two  eandles,  one  on  each  lida ;  dun   ) 

look  at  the  candle  and  you  will  see  two  peiteiU,  one  on  aich  aide.  ~  In  the  fbmer  o 

the  pencil  will  be  lighted  on  eac~ 

side ;  and  in  the  latter  caae  tb 

two  praeiU  will  bo  lighted  o 

tha  inside  of  each. 

Tha  IbllowiDg  diagrami  vi 

explain  this  mora  fully. 

looking  at  tha  pencil  we  see,  by 

opening  and  shutting  each  eye  PI^,  K^ 

altemately,  tha  object  looked  at 

diatincdy,  and  the  other  indistinctly,  but  atiU  we  see  it  i  theiefoie,  when  lotting  at  the 
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pcBoU  wiUitlMl«fte7«,oA,ir»  iMUandths 

n^t  vf  M  in  Fig.  107. 

At  flnt,  ftcn  koking  «t  thne  dugnaa,  one 

OvlunlMUag  with  both  ere*;  and        . 

wan  sIm  ixnudau*  <f  ana  otndls  at     ^' 

D,  u  Fig.  107  would  lead  na  to  np- 
.  HgraweiaeFiga.l06andlOT 

nmtad(Fig.  108),  uidTOaldnUanllr      ^a 
^OB  that  m  would  only  lee  on* 
He  md  one  panoil ;  1>iit  the  i«- 
9  i*  the  tut,  for  u  oat'jBjt  U  not  *hl< 


in  Fig.  loe,  and  wiOi  the 
ironld  think  that  we  law  the  pencil  at 


h     'k 


Fl(.  US.  Flf.  in. 

ud  panoil  M  in  Fig.  Ill;  and  the  right  eye,  or 
In  lU  the  preoeding  diegrams,  the  idiii  lino 
dotted  one*  the  line  of  light  of  the  flgoie  of  the 


Fig.  101. 

to  jadge  of  dtetanoe,  and  hoth  an 
foouawd  on  the  pencil  at  0,  thej 
an  ett9h  ooue 

behind  C,  and  natonlljr  bting- 
ing  the  aaoond  objeet  into  the 
plane  of  foom,  or  nearly  lo  (Figa, 
109, 110). 

Ihenine  nnilt  o 
nreTM  way  when  we  look  at 
the  candle  fnatsad  of  the  pencil; 
hnt,  in  this  caw,  the  raja  croaa 
eaoh  other,  thiowing  the  pen* 
cil  baok  appanntly  with  the 
candle.  But,  in  the  l*ttei  case, 
the  left  eye,  or  A,  leea  the 

BjaainPig.  112. 

;  the  line  of  light,  k 

pneence  of  which  we  are  « 


Hj,  lOB.  rif.  110.  Fl(,  111.  FU-  lU. 

The  faegdng  fut*  will  pttra,  Mtiibetorily  I  bope,  that  witbmit  two  ejee  we 
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H  fanB  ■  ocnrmt  jodgnNot  of  diMuufl,  ani  m  the  asMiB  manna'  of  dM,  farm,  A*. 
The  next  aubject  will  therefoie  be,  hov  do  we  bike  adTBntage  of  diu  &ct  in  ^M>b»' 
grqili7 1  We  do  it  ^npl;  thu :  We  iiiiiiiiiii  that  a  piotaia  or  peitnit  lake*  bj  omt 
leu*  and  one  oamen  U  exactly  id  the  position  of  a  ■imilar  ooe  loidced  at  bf  *m  eye ; 
to  obtain  the  raaaifeat  adi  antagea  derired  fntm  the  naa  of  two  0f^  «f  eidiO' 
employ  two  cumcrai  and  two  leoua  at  certain  anglet  apart,  at  va  taka  tlra  sbmui  Tistr 
or  portrait  twice,  each  taken  from  a  different  angla.  The  fomer  mrUMd,  for  mm; 
reaaone,  is  decidedly  to  be  prefiirr^d. 

Thepairaf  itereoMopiopictareiTillcODTey  totliomrBdof  dieobMrTer(ll)>  ntmnf 
a  pruptrly  eDfufrtufeif  uufmnunC)  all  the  effects  obtained  by  tbanae  of  two  eyea;  thatatD 
■ay,  the  piotore  which  nature  would  preeent  to  tlte  Mt  eye  i«  e««n  by  tfce  left  eye,  and 
that  to  tho  rig-ht  by  the  right  We  tbereFbre  obaerre,  whcp  viewing  a  iteieoacO[Hc 
pietnce  in  a  HereoKope,  that  the  figurei,  boosee,  treea,  fto.,  are  perfecUy  coireet  m  to 
'  n  each  other.  Thii  fact  ia  lo  well 
known,  and  tnily  woaderflil,  that  it  need  not  bs  repeated. 

The  next  nbject  (or  DOiuidentlon  will  be  — 

The  SterMMOp*.— The  almoit  mi^cnleffect  of  two  plain  flat  pictures  viewed  in 
the  Btoreoaoopaiaao  vivid,  when  aoen  for  the  fint  time,  that  the  result  eeemi  to  be  a  de- 
ception of  the  imagination;  in  hct,  we  are  inclined  to  remove  the  atereoscope  and  eee  tia 
naraelves,  eomewbat  like  tbe  Indian  who  went  to  look  behind  the  looktng-glaaa  for  the 
image  he  aaw  reflected  oo  its  farface.  And  even  when  we  become  acoiutomed  ttf  the 
iiae  of  the  iutntmoit  w«  always  take  a  pleaaure  in  looking  at  tbe  views  we  may  Iiava 
cflen  Been  before;  in  fkot,  every  object  eeems  to  stand  out  with  all  tha  solidity  of 
n^nre ;  and  in  ttyma  eases,  wliere  the  calotype  has  been  propeiiy  coloured,  tils  efeot) 
eq)«eia)ly  in  pmtraitnre,  it  perfectly  marvelloua. 

In  the  stetMsoope,  tbsn,  we  have  tbe  most  rntarsdJBg  optical  iasLaiiiBBt  nvr  dia- 
ovsred,  reptodnoing,  as  it  were,  in  all  the  realiM  of  natiua,  tha  Hsroniata  aKnaa  of 
youtlin' tlie  temblaoee  of  lome  beloved  friend  who  is  gone,  perlisp^  alaat  Imntm. 

The  most  aimple,  most  portable,  and,  I  may  say,  Ihe  moat  correct  in  principle,  ia 
that  indented  by  Sir  David  Brewster. 

This  instroment  connsts  of  two  semi-lenses,  placed  at  bdcIi  a  distance  that  eadi  eye 
views  tbe  picture  or  drawing  opposite  toit,tlirouf^  the  margin  of  the  Bemi-lsns,ortbrougb 
porls  of  itequi-diatont&om  tbemaigin  (Fig.  113).  A  lens,  A  A',  being  cut  in  two  halvas, 
these  ire  Gied  into  a  frame,  Land 


L,  and  adjusted  to  mcb 
that  the  centres  of  the  semi- 
Mi  oorreapond  with  the  pui»l 
'  oftheeyes.  Tbe  distance  of  tha 
centre  of  one  pupil  Aum  tlie  other 
is  at  an  average  of  two  inohes 
and  a  half,  and  to  this  the  semi- 
lenses  may  be  adjusted;  bat  if 
the  instroment  is  provided  with  the  means  of  eff<.-oting  a  little  change  in  this  respect,  it 
will  often  be  found  to  be  of  considerable  advantage. 

Sir  David  Brewster  says,  "  When  we  thus  view  two  disumilar  drawings  of  a  solid 
object,  as  it  is  leen  by  each  eye  separately,  «o  are  actusUy  IcMjking  thtongh  two  priams, 
which  produce  a  second  image  of  each  drawing ;  and  when  these  second  images  unite, 
IT  coalesce,  we  see  Oie  eolid  image  wfaioh  tley  repwaent.    But  in  order  that  the  two 


Fig.  IIS. 


S«a  n^  (oitHM, -iridkou*  Mr  «a>n  DC  Main  OK  Ae  put  of  the  BT^  it  ii  neoeour 
the  dutmM  of  the  rimilar  puts  of  tbe  two  drawingi  be  equal  to  Mm  tk«  Mpaa- 
tion  ptodnced  by  Uie  priim. 
For  diu  purpose  meuure  the 
dittance  at  irbich  the  umi-Ieiwe* 
give  the  molt  dUtinct 
tbe  dmriiige ;  and  hiTing  av 
MTtatned,  by  wing  one  eye,  the 
UDonnt  of  the  refraotba  pro- 
dnced  at  tb«t  diitaiice,  or  the 
rjf,  in.  quantity    by  whicb    tba  image 

of  oaie  of  the  drawings  ts  djepkoed,  place  tbedrawinga  at  a 
distance  equal  to  twice  Qiat  quantity ;  that  ie,  place  tbe 
drawingi  ao  tbat  the  srerage  diitance  of  Bimilar  parts  in 
eacb  is  equal  to  twice  that  quantity.  If  thia  ii  not  enmetly 
doiw,  the  eye  of  tlie  obaarrer  Till  correct  the  error  by 
"tit^g  the  imafea  ooalaaoe  without  being  lenaible  tbat  it 
ia  maUng  asy  tneh  eftnt.  WhiB  the  diasimilu'  diav- 
inga  aiB  thna  nmted,  tba  mUA  will  appear  itauding,  m 
it  irere,  in  relief,  between  the  two  plane  repretentatiom." 
~  '  '     X  and  aeotional  viewa  of  the  ordi- 

nary alereoacope 
plan  fFigi.  n*,  UB,  118). 

Mr.  Wheatstone  has  invented  an  amnge- 
swnt  whiidi  eoablea  ua  to  Tiew  largor  pic- 
tote*  than  we  eould  poaaibly  do  in  the  abore. 
It  ia  called  tba  "reflacting  iteTeoaoofe,"  ta 
diatngwah  it  fmn  the  lenticnlai  iCateeeoope, 
jntt  deeoribed. 

Two  pUis  nimra  an  fixed  om  a  ooitr* 

n^poit  c^aUeof-adjiMtn  ant  (Fi^  116.),  which 

ia  &(ed  on  a  mahcgiDy  &*Ba  into  which  alide 

the  two  arwa  fur  holding  the  picturaa.     These 

Kma  have  eaoh  a^uitments  in  all  diiootiaiu, 

•0  as  to  bring  the  two  pictures  exactly  coin- 

udent  whan  rieved  thnmgh  the  leniea  placed 

I  in  bent  of  the  mint»a.    These  lenaea  aio  not 

Hg.  lift.  essential  to  the  actaon  of  the  instrument,  but 

iM  xadi  to  the  faoUity  of  ns*  and  beanty  of  eftct    Is  very  pmfect  inftnuaenta, 

the  miiron  bm  nplaosd  by  two  peUded  prisma  of  gUn. 

In  Ihcaa  stoecaoopes  the  printa  must  bs  rareiaed  s«  they  are  pUoed  in  the  diawing, 
lb  kft.JM>d  one  should  be  the  TJow  seen  by  the  right  eye  in  natora,  as  they  are 
^         ^  -     -        . 

nny  rulu  giien  tor  the  distanca  the  two  osmerai  should  be  ^art  fo.. 
be. ;  bat  the  reader  need  not  take  any  bouble  aboot  them.     The  beet 
taken  wars  taken  with  the  two  cameras  does  together.    The 
chief  things  to  bo  etlended  to  are,  that  the  eanatas  should  be  perlwUy  level,  the  lamo 
hd^t,  Bid  that  mm*  tljit  is  tbetiw  slionldooine  exactly  in  the  centre  cf  each  gTooDd- 


I  Med  aeutdjiH  ibtt 
M  taem  ihonld  be  pU'feat 
in  botli,  Mtd  the  fbokl  length 
of  the  Uniei  ibe  tuie, 
W!hen  only  oflie  cuoetn  is 
lued,    it  wiU  be  neoeMuy 


vital 


,    ud    t 


oare  tb«t  the  nme  objeet 
eooui  in  the  centre  of  tiie 
fooQHing-BUM  in  ewh  eue, 
■od  that  the  oemec*  ii  placed 
perbetly  horinrntal  and  at  th 


FIcUB. 


(Hf.  HI.) 

Hr.  Ladmer  Gaik  has  publiahed, 
in  the  "  London  Photoftaphia  Joor 
nel,"  a  Terf  iogeniooi  UTangeoiait 
for  taking  ilareaioopie  piotareaTiA 
a  tingle  eantenu 

The  prineiplB  and  melliod  of 
irorking  cannot  be  better  explained 
than  by   a    reCecenoe    to  hii  ovn 

ataini  a  nairew  dark  ohamberf  of  the 
plats  about  6J  indue  by  3J  inohea.   Wa 


i  flvme,  or  pUte-holder, 
1,  capable  of  receiTing  a  g  _ 
will  cell  thia  portion  the  elide ;  it  alide*  to  and  &o  freely  irithin  the 
»paoe  of  2J  inchea,  or  2|,  which  is  about  the  distanoe  between  the  eyes.  To  admit  of 
this,  the  frame  must  neoeeeerily  be  10  or  11  ineheelong,  and  it  thatefore  reqnina  eona 
simpls  adaptatioa  to  fit  it  to  the  end  of  an  ordinary-aixed  camera.  In  the  front  of  the 
frame  is  an  aperture  about  S{  inchea  square,  dosed  by  a  sliding  door,  and  capable  of 
being  contraoted  by  an  oral  or  other  ibaped  di^ibiagm,  wbidi  determines  the  aiie  and 
forai  of  the  two  pictures  impressed  on  the  plate,  and  which  may  be  Taried  at  pleaenra. 
The  distance  between  the  two  pictures  is  detarmined  by  the  latoral  motion  of  the  alida^ 
:.,  24  inches,  as  stated  bafoni.  After  one  of  the  two  images  has  been  impreaed, 
the  slide  hsa  to  be  shiAed  laterally  at  the  eame  ioetwit,  aud  in  the  same  directioti  ai 
the  camera  Itself  by  means  which  I  will  presently  describe.  The  second  image  ia  then 
taken,  and  Qu  firame  removed. 

"  In  the  foregtdng  contrivance  it  it  neoettary  to  obtain  the  focus  by  a  aeparate 
g]ast ;  but  in  the  Daguerreotype  arrangement  the  focneeing'^ats  (brau  pert  of  tht 
apparatoa ;  the  alida  is  here  in  three  pieoes :  the  oenlie  piece  is  the  fooDiaing-^aMi 
which,  bdng  hinged  at  the  bottom,  doet  not  slide,  but  fsUs  back  out  of  the  way.  1^ 
two  side  pieces  (each  of  which  ia  a  perfect  dark  chamber,  containing  a  amtitln 
plate)  a>«  now  in  a  poeitiaa  to  be  drawn  succeasiTely  into  the  fLdd  of  new  oppoaits  the 
front  aperture,  and  the  images  impressed.  Thia  makes  a  *eiy  oompaot  arTangement, 
and  requires  no  door  in  front  of  the  frame,  the  plates  being  axpoeed  to  light  only  wha 
brought  oppoaits  to  the  central  opening  (Fig.lig). 

"  We  now  come  te  the  meant  enployed  to  guide  the  oamen  In  Its  lateral 


A*  objnt  baiDB  ■!!  th*  vhfl*  ntaintd  in  focu.    A 

•tfonglr-fhtmed  cuneiMtnid    1 

tFpontfaiitraUidtwofltttmof  wood,  in  the  diieotfon  of  the  object  uid  pmllel. 

*ad  tbovttlie  width  of  the  ounenuondn';  therm  MtJitoeBliubM  in  lenglli;  th«ir 

Flf.  lie. 

front  andi  ctzrj  itont  pini,  which  dcMtnd  into  the  td>le,  Mid  farm  ooitnt  apon  whiah 

llMT torn ithcdroppodte  ends  mlmoiryiimilii  pins,  but  the«i  ■»  directed  upw4rd>, 

Mmmii^MMdnpontbeMpiiii,  Mid  mored  to  and  fra  litardly,  the  whole  lyrtem 

taOij  memUe.   the    oommoD    penllel 

niler;  the  two  bu«  form  the  guide*,  ud 

L,,Zj 

the  euurt,  althaagfa  MptUe  of  free  leteial 

In  thie  Dondition  of  thing*,  it  i«  onlr  >ult«d 

niiifliiitediit>iK«;biittoiii*ka  it  more 

b  en  ire,  oooTOKing  on  u;  objeot  *t 

taj  amnr  diriuoe,  it  U  only  neoeawiy  to 

thdi  nnin  end  eo  *e  to  cODTOT^  iligfatlr 

tmrdi  the  ebjeet;  tsd  by  •  bw  tritl*  ionu 

(t  which  the  imege  wiH  nmiin,  u  it  won. 

flMdcn   the    tocamiafl^tm,   while   the 

ftt.lll>. 

•aenUinoT«dtoaudfin>;  to  admit  of  this 

»^iirtdient,oneortheittn.deic««d.ai»iigh«iLHii»theti4Ie,:«iid  oenfaiftdMnp.    ! 

uC-Mew.bymMiHofwhichitideadilyflzedin  uiy 

required  poeitMii.tIn  order, 

•WTTW,  to  NDder  the  moti<»i  of  the  om«n  imoolhBr 

it  b  «dnathle  not  to  pUce  it 

^nMj  npon  the  two  guide*,  bat  to  intetpoAi  two  thin 

•trip*  of  wood  lying  «re*« 

tlMB  tt  light  wglei  beneath  the  front  Kid  b«ik  of  the  0 

HXWIC 


1 


1 

"Lull;,  it  ii  neoettirr  that  the  aHin  thould  b«  Blufted  Isteraltr  «t  tli*  mmie  ' 

fatd  to  *h»  ri^ttJaad  aifa  <rf  tW  wmi>,  fwi  which  paMW  *  Wriag  wbiph,  i»  taiii-  1 

pondlj  attuhed  to  tlu  (Ude,  the  oihei  end  bemg  fliad  to  the  left-btod  side  of  tlie  | 

table.    Whea  the  camera  i*  draim  to  the  left  hand,  thia  itHag  ia  long  enough  to  allow  < 

the  alido  to  be  dnwn  to  the  left  hand  aho ;  but  vhen  \he  ounen  ia  mored  to  the  , 
right,  the  re-aclion  of  the  HBing  drawi  the  slide  aUo  over  !□  the  lame  dirccUon,  the 

TariatioQi  in  tdjnatment  being  oompensated  by  the  inlerrention  of  an  elaatio  band.  i 
"The  operaCioiL  of  taking  a  portrait  ilthereCore  thttl  performed.     The  fbouihavinf 
been    adjuated    for    both 
poeitiona,  and  the  camera 

and  the  alide  both  drsvn  ' 

to  the  left  hand,  the  door  [ 

ia  raised  and    the   plate  i 

eipoaed — laj,  for  fire  te-  , 

ooQcU — hj  one  motion  of  ' 

the  hand ;  the  &mer«  ii  j 

then  BhiAed  to  the  right  ; 
baud,  the  iliAe  moring  at 

the  same  time  apontanc-  I 
onalj  1  this  occupies  less 


owfkleA    the  whole  sitting  having  bee«  roppoaed  to  ecoop;  elerc*  Noeoda." 

The  fallowing  practical  observationi  bj  Mr.  O.  S-  WooA  iriU  oonelode  ikis  poatisn 
pf  the  present  trrotias  : — 

"  In  die  flretplaee,  let  m  aak  what  it  is  wehaye  to  egxt  M  atersseeopie  TJewai  It  fa 
timpl;  thia — to  ibim  upon  paper,  or  gU«a,orsilts»(aeooriing  t»tlW|W«M»  we  bhv  he 
punuing),  two  pictuns  of  tlM  ot^t  or  objects  jgeoisely  snalsgoua  te  thoee  which  WomU 
be  produced  on  the  ntinai  of  Che  ejei,  were  we  riewiog  that  objeet  or  these  otjeeta 
by  diieot  unasusled  Tiaion ;  and  the  chanoteristioa  ot  thoee  piutuna  eerwally  ihfiBM 
bo,  that  the  parts  or  objeota  oompoaing  sud  pietnne  shouU  eoosfy  diSersat  ralatiW 
poailiccu,  becauae,  when  viewing  them  in  nataea,  ve  da  to  wdei  daAaenl  aaije^  «r, 
in  other  words,  that  lines  drawn  from  ths  otijsst  sr  objeata  niriec  eo— idflWtioQ  lo 
cilli«r  aye  sererally,  would  form  different  anj^sa.  And  itiabomlho  imprsssiaa  whict 
ia  produced  by  wbat  may  be  osUed  the  unity  of  tlMse  two  platans  (dovbtleai^  ■*  ''* 
bnin,  that  we  at  once  hare  the  sensation  of  rntiinJitj  or  dqith  aad  tUeknaa.  Aal 
her*  I  wuill  Eemiail  thota  who  m^  not  bo  «siy  ooansaaBt  wMt  tha  laws  o(  naim, 
that  the  above  renurk  may  be  esxil;  proved  by  viewing  m  etyet  ar  Undiifiif  n  walk 
me  eye  only ;  for  then  all  senaation  of  depth,  spaoB,  nd  ducknMi  rtmiAea ;  bat  vpan 
opening  theaeeondeyeererythingatandi  out  ia.  as  pCTfwpiuymlJaaa.  ijtdlvoidddao 
obeerve  that  tb*  atereoaeop*  baa  no^  stnefly  speeii^,  MTihag  to  do- with  fm^teUg 
these  inqnasioBa  of  which  we  kave  haen  peaking,  bat,  m  wsbaiabeCHW  staled,  ths 
idaHre  poaitHMe  of  tha abfaota  viewed  by  tha  two  eye*  asiarrty.  TkaoatynM  af 
tha  optied  pKt  of  tta  iaatti—a  ii  fnMisk  is,  Ihu  by  O*  ai  «f  Imit  Imm*  pbead 
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L  SMtaiD  pMAiM,  w*  a».j  cmm  an  wbaoi^iaary  ud  oUiqoe  i«frMtiom  of  the 
ps  of  As  tn>  piatUTM  vieWKl,  M  wdCT  HiaA  tkty  Baf  ba  pndaoed  ob  tlioae 
■•walfntaafAantbMi,  wbiA  it  AnU  be  bona  fai  Mted  i*  tnfi^aaaable  in  order 

"  What  ^H  la  W  ima,  tiun,  in  takiag  Aea»9ii!tRMa  b  Aia :— Ifin-  ^ring  dadded 
B.  tka  pfilJMi  abwm  am  ftat  TJnr  ia  to  ba  tak^  to  natiea,  by  a  coptrmuBc    i 
Hllnrt*  WMeadioaad,  thaaBBBstnf  diiplaeeiMvt,  as  to  i^aik,  wkkli  theoljaob   ' 
ipoaing  the  Tiew  undei^  viien  Tieired  b;  sitiieT  eye  dug ly  :  of  conne,  keSfsng  tlK 
A  atajtaaaiy  iaaag  tha  riitarratiow,  and  wtfing  tb»  mmsn  dag  to  >^t  or  left    - 
(aa  tte  aaaa  na^  b^  to  aucb  an  »""■'■''-  tbat  dw  oi))eGlB  compoaia^  Aa  piotare,  pro- 
dnaad  <m  Iha  fotamw^'j^tmt,  jliaB  ooespy  eaatlj  tha  hub*  rtlativa  paailMiae  ai  Oe    | 
flbjactoth— h^JiJwb^  tiwradiritteadi  ejviiBgly,  aa  beAiia  awutiODtd. 

"AadlkB^aftat  ]iRHag«taitadtbab>oadinDaipUataba  obaemd,  I  noweMBe  to    i 
vhat  may  more  immadiately  be  called  tha  modv  cptranJi  of  the  wbde  aSur.  { 

'.M«Wiaglfaed^'Dam«n— Itayeanerajbvlpnferanlyou— inac&oeeo    j 

liilliiiii  III  lahii  Hi  ill*  III  II,  I  [ill  II  I  [li if  mi  ill  iiJ  i,     i   ■  mil  iiill  » It    , 

IW  pvpoan,  B  IP  ariflM  nads  to  taaeive  it  at  the  top  ef  Ifae  fiama  of  the  fooonng-  : 
^aM,  BO  tbat  it  may  project  an  inch  ta  tm  abora  tlia  fifBa ;  and  haTBg  fUrnighed  | 
i^adf  vithftM*tfac«ticik>b«att*eibatlaDg',  IftrwtliiiiMo  the  groand  abont  ui    ' 

~  sa  or  MX*  fram  ths  boot  <J  tfaa  oaama,  lod  ••  near  tb  eantn  •*  pnaible,  Titbout 
the  light  entwBig  the  Ina  being  tnterfarad  irith.  We  wiU  m^ peae  the  priodpal 
iciBaf  tha  new  lab*  laade  t^  of  a  dwelilng-hiniaa,  i  pkee,  uy  tfie  iHgbt  eye; 
it  ■■  iMh  or  Ki  from  the  viie  m  Iha  toy  of  thi  baaae  befMe  mentionrd,  and 
doang  tha  laO,  I  now  iKne  the  haad  to  nek  ■  poattiftB  that  the  wire  and  ateff  may 
«at  aadi  ether,  or,  ia  other  Tarda,  that  thsea  two  and  the  eye  nay  be  in  «  Hne,  and 
"  90  eanfiilly  the  p«rtgf  tha  landaeape  whemoa  Aate  eonjeintiy  Ul ;  a&d  we  may 
aiiHlialiai  aha  my,  ttat  &ay  an  frodaead  ca  the  oaiKn]  bar  of  the  left-hand 
l«wof  thabosaa.  I  then,  withoti  moving  the  head,  open  the  left  eye  and  etoac 
BlH  and  I  new  And  that  tha  daff  haa  apparently  tltcnd  ita  teUtiTe  poailion ; 
it  saw  upaadnced,  my  OB  theextwme  tight-hand  Conor  af  the  hoMtltadf.  HaTing 
■ada  thaaa  obaetTttiapa,  I  nezl  Data  the  paitiiidar  part  of  Aa  hndaeape  fhlUng  upon 
tha  MDta«  of  tha  pound-gUai,  and  we  will  anppoae  tU*  to  ba  tha  i%ht-hand  ride  of 
the  diaarwiy  of  tha  honaa.  I  now  [neaad  to  take  my  ftnt  piston.  HsTing  done 
tUa,  I  move  the  eanan  io  mneh  to  tha  teft  Uiat  the  wire  on  the  top  of  the  camera 
and  die  ita^  and  the  rigbt-hand  ooraer  of  the  hoiue,  may  cut  eaeh  other  (aa  the  two 
tot-mM«iMa»d  and  tha  bar  of  the  window  did  in  the  dmt  obanratiDn),  at  the  aame 
time  obaoring  that  tha  Ti|^it>band'ean>o  of  tha  doonxiT  ooeapiia  Ae  mme  pdtion 
on  the  ground-glaae  aa  It  did  praTioiu  to  taking  the  firat  piotnre.  I  need  hardly  add, 
ttftt  in  aith«r  poaitiM  tha  caoMM  thomld  ba,  oa  aaar  ai  aaa  bo  aaen  by  the  ajt,  at  the 
Me  lard. 

**It  wiUatoBoebeaatM  that  ittaktainSniWyhnigartodMeribe  thecomae  of  pro- 
oedwe  than  tha  aetnally  wading  it  Mt;  &ii  the  qipmatoa  might  be  plaeed  in  its  two 
IMJtitmM,  and  tha  f  iewa  taken,  all  willan  tha  qaoa  of  a  few  mimitM. 

I  m^  add,  in  aohduioa,  that  whete  tbeae  t«laa  an  ohaKTed  hi  lAmg  atenoKwpia 
DM^  of  whalerar  chmaetor  tha  view  itiolf  m^  pwtitt,  or  hawww  diatwit  ttnao 
efthaahjaata  maipiatu  ctA  TJaw  may  be^  Oay  wiD,  whaa  vkwad  tinani^  a  itereo- 
Mft^  Bonray  to  tha  «Bd  fayrminBa  ineMy  iwiaapaaiiig  to  natwe. 

Mr.  Haidwieh  giTCi  the  fqUewing  Baafnl  Inntt  to  Aa  mnetmr  wUi^  to  atndr 
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the  pbotagitpMo  fl-1 '"—"""  (tf  mionMOOpia  olgeota,  for  whkh  he  MkwnrladgM  hiai. 
•elf  indebtsd  lo  tiM  penonU  Undnaa  of  Ur.  Jm^iIl  DdvM,  <tf  TonbridgB ;  w  ha  doM  alao 
to  U>.  Shadbolt,  lor  obligiB^T  denoMtnttaig  Ml  mods  of  VDddDg  wifli  Mtttobl  Ug^t. 

finmft  "f  tV  tpfi">««*  "^  mt««.|jMfanT»pliy  whinli  liw«  hai  wMMtjJ  «^  •ffff,i,». 

iD^r  eUbonta  utdlwtuiliM;  and  thsir  prodoctiDii  ii  not  difflonUtoims  dwmnii^ilj 
Mqnunted  with  thennof  thamkroMope,  andirith  thaoiMilpiilatinMof  thaaaDodicB 
pioeaM.  It  ia  iuportuit,  hnrarar,  to  powew  ■  good  ■ppmtai,  and  to  hara  it  j/iv^ntf 
uranfad. 

The  objaot-gbM  of  the  oidinaiT  oompMUid  mioHWoopB  ia  tha  onlj  part  Mtnaltr 
raqoired  in  photogt»idiT,  bnt  it  ii  dmAiI  to  ralain  the  bedf  tot  tfas  Mko  of  ths  adjaat- 
maiita,  and  tha  miiron  lued  in  the  illniiunation.  Tha  tgt-pitct,  howercr,  vhidi  amplj 
magniflea  the  image  fbimad  bj  the  objeet-^aaa,  ia  not  necanary,  ainoe  th«  aame  eAot 
of  enlargement  maybe  obtained  by  lengthcaung  ontthe  dark  ohamber,  and  Otowing 
the  ima^  foither  o£ 

JrraHttamt  of  tit  ^jtfuraAu.— The  miaroaoi^  ia  plaoed  with  iti  bodj  in  a  hori- 
aontal  poaiUoD,  and  the  eye-pieoe  being  leuoTod,  a  tube  of  pq>er,  properiy  tdaekemed 
in  the  interior,  or  lined  with  bUek  relret,  ii  iniaitad  into  the  initmoMnt,  to  pttwtaA 
inegular  refleotion  of  light  from  the  aidaa. 

A  dark  chamber  of  about  two  hot  in  Imgth,  baring  at  one  end  tn  apertnre  for  flu 
iniertion  of  the  eye-pieoe  and  of  the  body,  tai  at  tha  othei  a  groore  for  oairying  the 
aUde  containing  the  aenaLtiTe  plate,  ia  then  attached ;  oare  Iwng  taken  to  atop  bQ 
crerioea  likely  to  admit  difiiiaed  light.  An  ordinaiy  oamera  may  b«  employed  aa  tlie 
dark  chamber,  the  leni  being  lemoved,  and  tha  body  lengthened  ont,  if  required,  by  » 
conical  tube  of  gntta^peroha,  made  to  &iten  into  tha  flange  of  the  lena  in  front.  The 
whole  apparatm  ibonld  be  placed  ezeody  in  a  atrai^  line,  that  the  gnmnd-glaM  naad 
in  fuommng  may  fall  at  right  anglea  to  tha  azii  of  the  niomaoape. 

The  length  of  the  chamber,  meaanring  from  the  objact-glaaa,  may  be  from  two  to 
three  feet,  according  to  the  Biie  of  ioiage  required ;  but  if  extended  beyond  thia,  the 
pencil  of  li^t  tranamitted  by  tha  object-^asa  ia  diffiiaed  over  too  large  a  nirfitoe,  and 
a  faint  and  unaatiafaotwy  picture  ia  the  reaulL  The  object  ahoold  be  Qhuninated  by 
nmlight,  if  it  can  ba  obtained,  bnt  a  bright  difFoaed  daylight  wQl  anoceed  widi  low- 
power  ^anee,  and  eapeoially  when  only  potitiva  are  taken.  Employ  the  <ono»»a 
mirror  for  refloating  the  light  on  tha  object  in  the  latter  eaae,  bnt  fn  the  Ibrmer  tiie 
pUuu  mirror  is  the  beat,  except  with  poweta  eioeeding  a  qnarter  of  an  indi,  and  of 
large  jugular  q)eTtnre. 

Tha  image  upon  tiia  ground-gjae*  ihoold  appear  bri^t  and  dfatinct,  and  the  field  of 
«  circular  fbrm  evenly  illnminatad ;  when  thia  ia  the  oaae,  all  i»  ready  for  inierting  tlie 
aoiaitiTe  plate. 

Tbe  time  of  eipoaure  mnat  be  raiied  aocording  to  the  intenaity  of  the  light,  tlM 
BODtibility  of  the  ooUodion,  and  the  degree  of  magni^ing  power ;  a  f^w  Beeonda  to  a 
minute  will  ba  abotit  the  eztremaa ;  bnt  minnte  directioat  are  not  required,  aa  Qu 
operator,  if  a  good  photogra^er,  will  eaaily  aaoertun  the  proper  time  for  expodng. 

At  thia  point  a  diffloulty  will  probably  oconr  frwa  tha  plane  of  the  dbemieel  fbev 
not  corraaponding,  ai  a  mle,  with  that  of  the  Tiaual  focna.  Hiia  ariaea  from  tha  fact 
that  the  objeot-glaaaea  of  mioroaccpea  are  "orer  corrected"  fi)rcdaar,inordBrto  coiK- 
penaateforalittlechromatioaberrationintheeye-ineoe.  The  violet  raya,  in  ecoMqnenoe 
of  the  over-oorrectt(m,  areptojeeted  Jajmni  the  yellow,  and  henoe  die  focnacfelimiiMl 
action  ia  fbrther  fhnn  the  gUaa  than  tha  viaiUe  image. 
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The  aUoratM  nwr  be  made  ij  ■hifting  the  MuitiTe  pUte,  or,  vhat  Mnannla  to 
the  Bune  thing,  bj'  remoTing;  the  objaot-^us  a  little  aieaji  horn  the  abject  with  ■  £aB 
kdjuetment  »emw ;  tJie  iMei  is  the  mott  coorenieDt.  The  exut  diatanee  duu 
dBtermined  hj  oareful  ezperiment  for  each  glan  ;  but  it  ii  greatait  vith  the  low  powen, 
and  deeieaaea  H  they  aaoand. 

Ur.  Shadbolt  girea  the  fullowing  as  a  guide ; — "An  inch  and  a  half  objMtire 
Smith  and  Beoti  nulce,  required  to  be  afaifled  -^  of  an  inch,  or  two  tunu  of  tirnr  fli 
•djDBtoient ;  a  }  of  an  inch,  ^^  of  an  inch  or  half  a  turn  ;  and  a  -^  of  an  inch,  ttAis 
of  an  inch  or  about  two  diviaiona  of  the  adjnatment.    With  the  ^  and  higher  poven, 
the  difierence  bet\rean  the  fool  waa  w  amall  a*  to  be  praolicall;  unimportant." 

There  it  alio  reason  to  think  that  the  Muf  of  Ugii  employed  has  an  influence  upon 
the  separation  of  the  foci.  Mr.  Detvet  flndi  that  with  aniUight  the  differenoe  betweeo 
fiwm  i*  very  nnall  ersn  mth  the  lav  powers,  and  inappiecjabls  with  tbe  higher ;  where- 
aa  in  naing  diffiued  day-light,  which  baa  undergone  a  prerioua  refieotion  &cnn  whit* 
donds,  it  is  oonaidenble. 

The  object  glasses  of  the  same  msker,  and  particDlatly  thoee  of  difierODt  makeri, 
also  Tary  much  i  ao  that  it  wUl  be  necessary  to  teit  etuh  glass  Mpnrately,  and  to  register 
the  sllowance  which  is  required. 

Haring  foond  the  chemical  focus,  the  principal  dilHcolty  has  been  orercome,  snd 
the  remaining  slept  aie  the  same  io  erery  respect  as  for  ordinary  collodion  photographs. 
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In  the  preceding  pages  we  have  traoed  the  history,  step  by  step,  of  this  wonderful 
■rt,  througb  its  various  stages  of  Digunreotype,  Cslotjpc,  Wsied  uid  Albuminized 
P^r,  and,  Anally,  to  tho  simple  and  almost  perfect  Collodion  Process.  NeTertheless, 
it  moat  be  admitted  that  numeroua  indication*  pteeent  thenuelTcs,  proving  that  it  is  yet 
in  it»  in&acy.  In  this  section,  therefore,  it  is  proposed  to  treat  of  thoae  branches  of 
the  subject  which  are  only  imperreclly  derelaped,  but  which  are  too  important  to 
lltogether  oTerlooked.  Among  these  the  most  remarkable  are  the  results  of  cert 
ezperimeuta  for  producing  images,  with  their  natural  colours,  by  photogenic  acti 
While  numerous  eipcriments  here  been  conducted  having  thia  object  in  ticw, 
American  photographers  aeem  to  hSTG  come  cloeeat  upon  die  great  desideralum  ;  and 
the  name  Hillotype  hu  been  given  to  the  process,  in  honour  of  the  discoverer,  Mi. 
Hill,  of  West  Hill,  in  the  state  of  Hew  York. 

Hr.  Hill  state*  that  be  bad  undertaken  a  series  of  experiments  with  the  object  of 
pttMnuing  coloured  photographa,  but  for  a  long  time  with  little  pruopect  uf  auoo 
bat  in  one  of  hii  experiment*  certain  phenomena  presented  themselves  which  greatly 
anrprised  him,  and  parsoaded  him  that  the  object  was  attainable.  One  colour — red — 
in  the  flgnn  of  *  vestment,  developed  itself  in  the  mo«t  btillUnt  rubj  colour ;  h« 
npeated  his  experiment  many  Umes,  but  without  meeting  again  the  same  result, 
from  which  he  concluded  that  all  the  circamitances  ware  not  present.  Believing,  how- 
ever, that  in  certain  eircumslancea  the  latent  colour  of  the  imsge  was  pnaent,  he 
imeeeded  with  his  eiperimenla,  and  found  that  the  vapour  arising  from  many  metals, 
Koh  as  arsenic,  cadmium,  sine,  selenium,  bismuth,  potaituun,  and  sodium,  possessed 
the  power  of  developing  latent  images  with  their  lights  and  shades.     The  same  result 
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irw  obtaiaed  with  liifiennt  gmm,  hot  Uw  iattgts  differed  little  firon  tha  unul  nnla; 
•ad  he  vm  on  the  point  «t  «h>pd  fling  A>  pumiit,  daipMriiig  of  •uccmk.  | 

Hia  joy  wo,  thnefore,  greU  vhtD  h»  obMrred  ona  day  that  hiaeUta  i«i«iiitrf»j 
petfaot  imptcuiim  in  eo^aara.  Ha  haa  followed  tha  uuse  tspariaunt  wilb  vaijagi 
reaolts  i  but  in  Januaty,  18SI,  he  obtained  forty-five  designa,  which  y—iMiln!  «fi  it- 
difiamit  coloun  end  with  pedwt  gradation^  the  objeeti  repraauiled  aii— iiigfl«| 
riobeat  DaguecMotypea.  Theae  pictona  are  durable,  and  soft  in  theii  aapacti  nadadaj 
an  ezpreaied  ot  their  pannaBency,  Kid  it  ia  atated  that  the  liglit  doaa  ngt  aat  ^«i 
them.  Mr.  Hill  haa  not  dsaeiibed  hia  ^oceaa  fuithei  tJiaa  that  it  neithai  nMiU>j 
thatof  M.Baguene,  dotH.  Becquaiel.  Anothei  procea^  wihidi  ia  quicktr  is  itaapr-j 
talioii,  iameatioued,  but  wiihcnt  dataila,  except  that  Iba  j>eUow  calanria  thathabt' 
the  greateat  difficulty  with.  i 

Sir  John  Ueraohal  had  hia  attention  diawu  to  tbia  anbject  Bo  eady  ••  ISW.   ''I 
got,"  he  aays,  "  some  qieciniana  of  p^et  itiig  kept,  wliich  gave  a  repisaentatioa  of  tia 
gpectrvun  io  ita  natural  colonra,  and  that  light  on  a  dari  grBtoid  i  but  at  pi  nan'.  1 
not  irepaied  to  lay  that  they  will  prore  an  BYailabU  ^ooeaa  lea  coloured  pboWgaM 
iivitsA  tl  irinj/i  lh»  bop*  luartr," 

H.  Biot  tbinki  there  an  difficulties  inherent  in  phatogrtphic  pictuia^  ^i<k 
■how  that  the  hopee  of  tha  Bsperimenten,  who  expect  to.diaooTsr  the  tiula  of  d 
inpreaaioni  produced  by  radiation  in  their  natural  colours,  are  illuaoiy. 

Hr.  Bobert  Hunt's  experimenta  have,  in  many  instances,  given  him  coloured  ^Hctsm 
of  tha  prismatic  apectrum  dark  upon  a  tighi  gnuind  ;  but  the  moat  beautiful  hai  bta 
obtained  upon  the  Daguen-eotype  iodized  tablets,  on  which  the  coloura  have  at  ^ 
some  time  had  a  pecnliar  aoftaieea  and  brilliancy.  Agkin,  daring  January,  ISM,  v 
prepared  some  paper  with  the  bichromate  of  potash  and  a  very  weah  H^nlioiti'I 
nitnte  of  ailver,  which  he  ezpoaed  behind  four  coloured  ^aaaw,  nhicfa  adonttcd  tin 
paanng — IsC,  of  violet,  indigo,  and  blue  r«ya ;  2iid,  of  Uue,  green,  and  a  partio  ^ 
yrilav  raya;  3rd,  of  green,  yellaw,  and  orange  rays;  and-  4th,  of  orange  aai  i" 
niye.  Being  allowed  to  lie  for  two  daye — eilivniely  fo^y  days — oppoaita  a  aiaiii* 
having  a  southam  aspect,  it  waa  found  on  ezaminalion  that  the  pefHi  bad  bnw 
tinted  of  a  blue,  green,  and  red  ;  beneath  the  yirllow  ^aai  the  change  was  nnestiBi 
front  the  peculiar  colour  of  the  paper.  All  this  took  place  without  a  alngle  gl*"  ' 
aunahine.  This  and  soma  other  experiments  proved  to  hia  satiefiuition,  that  tbe  l»^ 
hSity  admitted  by  Sir  John  Herachel  amounted  to  a  probability. 

H.  Becquerel  bas  succeeded  in  obtaining  bright  impreaeiona  of  the  ^edra* " 
colonts,  and  in  copying  higbly-coloured  drawinga  on  metallia  platoa  prqaiadvo' 
cUoiine  ;  and  M.  Niepce  de  SL  Victor  observed  that  chloride  of  aodium  waa  SBplo)** 
upon  a  mlver  plate  plunged  int«  a  aolution  of  sulphate  of  capper,  and  the  plate  IM"* 
more  aoaoeptiblo  of  receiving  a  yellow  colour  than  any  other. 

Looking  at  theae  Kaulta,  and  aasnining  that  Mr.  Uill'a  atatemenls  are  tnutwav?, 
it  seema  probable  that  meana  irill  be  found  for  producing  odoared  intigea  bol*  ■ 
sQvered  platca  and  on  paper. 

VlMtogMphT  Ap^MI  to  Idthogmphr — Some  vary  important  sppH''^ 
of  tiia  art  to  engraving  on  ateal  and  lithographie  atone  are  alao  named.  Among  !'>■ 
wo  may  quota  tbe  proeaaa  <^  Ur.  Haopharaon,  of  Borne,  M  eoammnkatcd  t?  *- 
Kimaay  to  tha  British  AaaociatioD.  Mr.  Haopheraon  had  anoceaded  in  obtaining  t**** 
tifnl  pboto-lithograpba,  apeoiiDecia  of  which  had  been  hong  up  in  the  Flioli'8'4'' 
Institution  in  Buchanan  Street,  Glasgow.    The  steps  of  the  process  are  aa  fl)l]o*>  ^ 
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1.  BitanKn  ft  ffiixd^ed  in   lulphurio  tOm,  md  tht  nilMion  u  ponwd  on  t 
oidliurT  HtlngMphis  Hone.    Tbs  ether  qnkkty  erapontcs,  and  iMm  «  thin  ooMiiig 
of  bitumen  tpmad  nniforml;  orer  the  ttone.     ThU  coating  u  HUiliTe  to  Kght — a 
dlKvraiT  mda  onginall^  b;  M.  THiefte,  ot  Chalons. 

2.  A  negBliTe  on  glus  or  waicd-paper  in  applisd  to  tlie  MBkitiTe  coating  of 
bitumen,  and  eipoced  to  tlie  full  mjs  of  the  aan  for  a  period  longtr  or  alnrter, 
oeeordhig  to  the  intensity  of  tlie  light,  and  a  ftint  impreaaion  ort  th*  bitomen  it  tliua 
ohBaed. 

S.  The  stone  ii  Mw  placed  in  ■  bath  of  aulpbaric  ether,  tU«1i  alAioet  iniCinta- 
iMyxoij  dissolTe*  the  bitumen,  whirh  has  not  been  aeted  on  by  tbe  light,  leaving  a 
ddicate  picture  on  the  stone,  compoaed  of  bitumen  on  Thich  tbe  light  bta  fallen. 

4.  The  stone,  after  being  carefully  Tuhed,  may  be  al  onoe  ^aesd  in  the  hands  of 
the  litliogTtpher,  vho  a  to  treat  it  in  tbe  ordinary  manner  with  gufli  and  acid ;  after 
vMcb  proore  may  be  thrown  off  by  the  usual  prooesi. 

Professor  Bsmsay  then  proceeded  to  itste  that  tbe  above  proeeas,  modified,  hod 
been  employed  irith  eucoess  to  etch  plates  of  steel  or  copper,  vithout  the  nse  of  tbi 
bnrin : — 1.  Tbe  mtsM  plate  is  prepared  vith  a  coitinf  of  bitonen,  precbely  in  tb 
nuttiner  noticed  abore.  3.  A  positive  picture  on  glaes  or  pepor  is  then  applied  to  tbi 
bitumen,  and  an  iuprewioti  is  obtained  by  eipo«itTe  to  light.  3,  The  plate  i>  pUeet 
in  «  bath  of  ether,  and  the  bitumen  not  acted  upon  by  the  light  is  dissolved  out ;  i 
beautiful  negative  remains  on  the  plate.  4.  The  plate  is  lun*  to  be  plunged  into  i 
grirano-plastio  bad),  and  gilded ;  the  gold  adbetes  to  the  bare  metal,  but  tefuiea  ti 
aRheh  itaalf  to  the  bitumen.  6.  Tbe  bitumen  is  nov  removed  entirely  bj  the  aetioii 
of  Bpirita  tmd  gentle  beat ;  the  lines  of  tbe  negative  pic^re  are  now  repreaented  ii 
bam  atecl  or  copper,  the  rest  of  tbe  plate  being  covered  by  a  coating  of  gold.  S.  Xitric 
add  ii  now  applied  aa  in  the  common  etching  process ;  tbe  aoid  attaoks  tbe  lines 
the  pictnre  formed  by  the  baro  metal,  but  will  not  bite  into  the  gilded  surftee, 
perfitet  etching  is  thus  sud  to  be  oblnined. 

J|[f^itj*tl>n  «f  niotognvby  to  Aa^uaamry, — The  Soman  utronomen  state 
tb*t  they  have  procured  photographie  imprcsoions  of  the  nebula  of  tbs  iwoH  of  Orion ; 
■nd  Ur.  Brooke  has  invented  sn  spparatua  intended  fi>r  tbe  self-regiitrBtion  of  the 
-nrllcal  and  hnriiontol  osoillations  of  the  mngnet,  and  tbe  variou*  rendicgs  of  the 
barometer  and  tbermometei  throughout  the  day  and  night,  by  means  of  arttflcial  light 
and  photograpbic  paper.  This  is  a  very  useful  md  important  spplicstionof  photngrsphy 
to  self-registering  purposes,  and  has  been  found  to  give  perfectly  accorale  results,  and, 
of  conrte,  much  more  complete  than  the  former  system  of  hourly  obserrationa,  to  make 
vbich  an  aaaistant  bad  to  ait  up  throughont  the  night.  This  inrcntioD  it  idtogsther 
doe  to  Hr.  BiDokea. 

The  only  other  application  which  hat  hitherto  been  made  of  photognphv  to  aatrono- 
nncsl  purposes,  so  fir  aa  we  are  aware,  bfts  been  in  taking  Daguerreotype  imegct  of  the 
OKMit  and  the  solsr  spots.  In  tbe  former  case,  the  ordinary  preparation  of  the  silvered 
plate  and  glasi,  as  used  in  tbe  Daguerreotype  and  Collodionprocesses  for  taking  portraile, 
ii  qnite  delicate  enough.  A  very  beautiful  image  of  the  moon,  when  about  halT-fi]" 
has  been  taken  in  this  manner  with  the  great  telescope  of  twenty-^iree  feet  fbcal  length 
•Bd  fiAecn  inches  aperture,  at  Cambridge  in  the  United  Biates.  It  was  taken  by  Mr. 
BoDd  and  was  four  or  five  inehet  in  diameter.  It  bat  likewise  been  attempted  with  the 
great  equatorial  at  the  Cambridge  Observatory,  but  the  clock  motion,  for  keeping  the 
[  ttleteopepointedtotheMunepartof  the  heavens,  has  not  yet  been  found  steady  enough 
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for  OuA  puipoK,  and  the  photognphs  obUined  htiTe  been  imperfect.  In  taking  them, 
tha  image  givaii  hj  the  objeet-glMi  alone  (withoat  any  interneduta  Unaea)  hat  been 
reoWTed  on  the  plM«. 

In  the  caae  of  the  eolar  ipoU,  an;  ordinary  pholognpbic  paper  ii,  of  ooorM,  quite 
'1ffl'"'V'  '"'>"g*'i    In  many  obaerralorie*  an  image  of  the  aun'e  diu  haa  been  taken  tnm 

An  image  of  a  (ftwUf  itar  hu  likeiriw  been  taken,  bnt  the  other  remarkable  ndereal 
objeota,  as  nebulm,  cliutera,  ic.,  eblne  with  too  faint  a  light  to  be  registttvd  by  the 
mott  delicate  preparatioD  of  tha  plate  yot  known.  It  hu  hitherto  failed  altogethat 
with  Lord  Boue'i  giguilio  leflector,  thongb  an  image  of  the  moon  taken  by  tbii 
would  be  of  great  value. 

bona  Kl««Ule  Uslit.-~It  waa  at  one  time  aainmed  that  artificial 
light  poueaied  no  cheniiaal  ityt ;  but  Mr.  Brande  aet  aaide  this  notion,  bsTing  dis- 
covered that  although  the  oonceatrated  light  of  the  moon,  or  even  the  light  of  oltflant 
gaa,  oompoaed  of  equal  parte  of  carbon  and  bydiogea  in  ita  moat  intense  fonp,  bad  do 
effect  on  chloride  of  ailrer  or  on  chloride  and  hydrogen.  Yet  the  light  emitted  by 
eleobized  charooal  blackens  the  salt,  while  piotnrea  hare  been  taken  upon  aanaltized 
paper  by  means  of  the  electric  light.  For  pottiaits  this  proceo  ia  rendered  difficult  by 
the  intenuty  of  the  light  aCtecting  tiie  silter's  sight ;  but  fur  mioroecopic  olgecta,  and 
especially  with  the  oijhydrogen  microsoope,  it  haa  been  more  auooessful.  A  cibr*- 
pondent,  who  purmed  these  inveatigatiaas  with  great  success,  thus  eiplaina  him- 
self:~"  The  object  of  my  eipedmenta  was  to  obtain  good  pbotographs  of  mieroieopic 
obJBOta,  and  baviog  the  opportunity  of  employing  Hr.  Haitn'i  electrio  light,  I  did  so 
with  very  satisfactory  rsanlts.  I  also  succeeded  in  obtaiaing  one  or  two  poitraita  by  it, 
bnt  the  latter  were  maiked  by  great  seTcrity  of  shadow,  even  when  the  light  was  pain- 
fully intense  and  unpleasantly  hot.  I  condudiid  theiefore  tbot  the  amount  of  actinic 
ray  was  bnt  email  in  comparison  with  the  luminous  character  of  the  lights  the  calorific 
rtys  were,  howerer,  abundsnt  The  same  disproportion  I  have  obscryed  with  respect 
to  the  DmnuDond  light  and  with  gas.  While  the  direct  njs  ore  actinic,  artificial  light 
doea  not  appear  to  have  tbe  same  radiating  power  on  the  atmosphere  which  we  obscrre 
in  solar  light,  and  which  produeea  the  fine  illumination  of  objects  in  partial  or  com- 
plete shadow.  This  deficiency,  I  belieie,  I  have  obaorred  in  some  states  of  the  atmos- 
phere in  dayliiiie,  when,  with  a  comparattTely  strong  light,  actinic  effecia  have  been 
finble,  and  partioulaily  deficient  in  the  ratHanl  quality." 

To  those  who  cannot  devate  their  time  to  photography  during  the  day,  Mr.  Shad- 
bottfaabaerralionon  tbe  use  of  artificial  light  may  be  of  Krrice.  He  employs  nnnpAtits, 
which  appssrs  to  give  a  whiter  fiame  Ihao  either  gss  or  the  moderator  lamp ;  placing 
the  source  of  light  in  the  focus  of  a  plano-oonvez  lens  of  two  and  a  half  to  three  iochta 
diameter  (the  flat  tide  towardi  the  lamp),  and  condensing  the  parallel  rays,  so  obtained, 
on  the  object,  by  a  second  lens  of  about  an  inch  and  a  half  diameter  and  three  inch  focus. 
This  mods  of  illumination,  being  feeble  as  regards  cbemicsl  rays,  is  best  adapted  for 
object-glasses  of  low  paver.  The  ezposure  required  to  produce  a  n^atiTe  impieeaian 
with  the  one-inch  gloss  may  be  irran  three  to  five  minutes.  Tbs  derelopmutt  ia  con- 
ducted in  the  ordinary  manner. 

Psitiealai'  stress  is  laid  upon  the  objsot-glsss  of  the  microsoope  being  a  good  one 
lor  the  purpose ;  and  indeed  oU  who  have  given  attention  to  the  subject  are  agreed 
upon  tbia  point — that  there  is  a  oansidcrable  difTetence  in  the  photographic  value  of 
objective*,  and  this,  too,  independent  of  the  angular  ^artnre  of  the  glut. 

G0(H 


FHOTOOBAPHB  FROM  THB  OXTHTDKOOEK  KICHOBCOPE.  2BS 


Vm  Bar.  W,  Towler  Xiogiley  hu  oouinuniMted  «  piMCM  bv  vhidi  rery  beanti- 
fnl  midoaoopic  photognphs  hlv*  bten  oltUined.  He  illuminatM  (in  the  abeenM  of 
■nnligbt)  with  the  brillUnt  light  produced  b;  throwiog  ft  jet  of  mixed  oxygen  end 
hydrogen  gtwe*  upon  n  amikll  oone  of  lime  or  magneeii.  Hii  proceea  is  u  foUoin  ;— 
It  ia  not  neoeeauy  to  dsKribe  ti>e  metliod  of  mtking  collodion.  Witli  it  t,  -rtaj 
email  quantity  of  iodide  of  lilTar,  diaaoWed  in  iodide  of  potaaaium  or  in  oyanida  of 
potaaaiiun,  ia  nixed,  Thia  ia  no*  to  be  poured  an  &  plate  of  glaaa,  and  the  exeeaa 
poured  off  again,  lo  aa  to  lea*e  a  film  of  the  prepara^on  on  the  gloM  loi&ee.  The 
plate  ia  noir  to  be  plunged  into  a  batb  of  nitrate  of  lilver,  SD  graina  to  theonnoeof 
vater  ;  and  aa  soon  aa  the  whole  of  the  piste  will  retain  the  water  without  nmnillg 
into  attWki,  the  plate  ia  to  Im  expoaed  to  the  action  of  the  light )  it  ia  then  to  be 
plunged  into  a  bath  of  pyrogallie  aoid,  S  graina ;  water,  1  oonee ;  glaeial  aeetio  aoid, 
1  dracbm.  Thia  deiodiiiag  and  deoiidiiing  bath  developa  the  image  ;  the  uniedueed 
iodide  ia  then  to  be  removed  by  hypoaulphite  of  aoda.  Thia  ia  the  ordinary  proceaa, 
and  the  method  i«  aimple  and  good.  If  we  add  to  the  collodion  miitixre  a  small  quan- 
tity of  iodide  or  bromide  of  iron,  and  derelop  with  protonitiate  of  iron,  the  prooeaa  ia 
imdered  mooh  more  energetic  ;  for  we  obtain  on  tba  plate,  aa  aoon  aa  it  goea  into  the 
ailrer  bath,  nitrate  of  iron,  which  deiodizea  the  plate  aa  aoon  aa  the  light  atrikea  ik  I 
do  not  find  tiuee  preparatiooa  of  icon  to  keep  well,  and  tbersfon  the  preparation  ahonid 
be  made  only  a  abort  time  before  it  ia  to  be  need.  Iodide  and  bromide  of  araenic  are 
alao  admiiabte  aeceleratora,  and  appear  to  keep  for  montha  vithont  change ',  with  them 
either  tbe  pyTogillic  aolntion  or  protamitiate  of  iron  may  be  naad.  I  may  here  mention 
that  albumen,  treated  exactly  tho  aame  aa  the  collodion,  only  dried  and  heated  alter 
being  ponred  on  the  glaaa,  acta  jiut  aa  welt  and  aa  quickly. 

.1  aball  now  deecribe  the  method  of  preparing  the  paper  uaed.  I  prefer  Canaon'a 
paper.    Ibava  no  doubt  that  many  othera  are  jnat  aa  good. 

It  ia  oaed  either  waxed  or  not,  with  neariy  the  lane  remlta ;  bat  the  waxed  paper 
ia  tbe  more  eaaily  managed,  on  account  of  ita  not  becoming  ao  tender  from  eoaking. 
The  paper  ia  flrat  to  be  loaked  for  aome  hours  in  a  bath  oompoaed  aa  fbllowa : — 

Diatilled  water .1  pint 

Iodide  of  potassium half  an  ounce. 

Bromide  of  potaasium half  a  drachm. 

Fluoride  of  potaaaium I  dnohm. 

The  whitea  of  two  eggs. 
If  thia  ia  done  under  the  air-pump  so  much  the  bettor.    The  paper  ia  now  to  be 
hnng  up  to  dry,  aheet  by  sheet;  and  so  prepared  it  keepa  well,  certainly  for  montlka. 
If  anenic  be  added,  aa  in  the  collodion,  tbe  paper  is  mor«  senaitiTe.     When  it  is 
to  be  used,  it  is  to  be  plunged  into  a  bath  composed  as  followa : — 

Hitnte  of  silver    ' 30  gnlu. 

Acetic  aoid 1  drachm. 

Distilled  water 1  ounce. 

After  the  paper  haa  beoome  aaturated  in  thia  balh,  it  ia  to  be  placed  on  a  abeet  of 
pure  blotting-paper,  and  that  on  a  sheet  of  ^asa,  to  which  it  will  adhere  hota  the 
■npenbundant  fluid ;  it  ia  now  to  be  expoaed  to  the  action  of  the  tight  tot  the  required 
time,  which  of  oonite  depends  upon  the  Intennty  of  the  li|^t;  with  my  micniacope, 
from  two  to  fire  minutea  ia  quite  enough.  It  is  then  to  be  dSTeloped  in  a  bath  of 
saturated  galUo  add ;  if  die  image  does  not  seem  dark  enough  in  an  hour,  a  bw  drops 
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of  Che  mlfer  bath  should  be  added.  Hyposulphite  of  eodx,  ta  lunal,  u  the  ftxinc  j 
agent,  Tlie  silTer  may  be  naed  over  ud  orec  agaia,  if  it  be  flllered  vilh  «aiB^  j 
charcoal  after  «ach  time  it  it  ns«d,  or  m  eooa  as  it  showe  the  leiut  aiBii  of  beooamg  ', 
diicolourod. 

In  those  procBseca  yre  have  the  affinity  for  the  iodine  dirtnAed  by  die  u;t«in  rf  ; 
tbe  liglit,  the  devploping  agent  canici  this  furtler,  and  the  oiypn  of  An  «■  «  j 
w»ter  or  acid,  which  has  alwaya  ■  eliKhtly  grPBlsr  affinity  than  iodine  for  alnr,  I 
combines  with  the  liltcratpd  silver  and  produces  the  darit  psrt»  of  the  impixssioH ;  ilthe  j 
action  is  carried  Itill  further  ve  get  the  silver  revived ;  and  in  tha  iwUodiMi  pnwsB  ! 
this  produces  a  positive.  To  obtain  these  oollodion  positives,  the  quantity  of  lilvraio  • 
the  collodion  should  be  email,  and  the  exposure  only  for  an  instant;  aftM'  tha  plile  j 
is  developed  and  Axvd  it  should  be  put  into  a  bath  eontaining  cither  aUehyde  m  | 
grape-sugar,  which  will  rovivo  the  silver  with  great  brilliancy.  The  paper  pietwss  I 
may  b«  developed  hy  placing  them  in  the  mercury  box  ;  but  it  is  not  to  be  rcooB- 
mended.  There  is  one  use  of  the  collodion  vhich  is  of  servioe.  In  tbs  lue  of  voy  1 
high  powers  with  very  delicate  objects,  it  ia  not  easy  to  see  the  image  formed  on  the  1 
BcuLine  screen,  as  described  hereafter.  When,  therefore,  an  approximate  focal  iot  [ 
ice  has  been  obtained,  a  collodion  podtlve  on  a  small  aoale  of  a  portion  of  the  image  ■, 
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n  be  taken  in  a  few  moments,  and  so  the  corcectnesa  of  the  amngMiaita  tiied  beCm  I 
placing  the  paper  in  its  place. 

I  shall  Quw  proceed  to  describe  the  instrument  osed.    Sunlight  is  of  course  ta 

■nperior  to  any  artificial  light,  when  wo  can  obtain  it;  but  as  tho  ann  will  not  shine  | 

whenevei  we  choose,  it  iaof  the  greatest  importance  to  constniot  tbt  iostrument  for  ; 

•rtifleial  light,  and  then  modify  it  so  as  to  be  applicable  to  snn  light.     The  li^l  I  ' 

use  is  tlie  common  oxyhjdiogcn  light ;  magnesia  or  quarti  may  be  subatitul^  fir  { 

lime-ball  with  advantage.  I 

The  optical  parts  of  the  instrument  divida  themaelves  into  foor  groups — the  light-  ' 

collecting,  the  condensing,  tlio  nbjpctive  and  magnifying  lenses.     The  first  group  (1),    I 

for  collecting  tho  liyht,  consists  of  three  lenses ;  the  first  a  meniscus  of  about  three   : 

inches  focal  length  and  two  end  a  half  diameter,  the  second  plano-convex  with  the  ! 

idii  of   the   surfaces   one    and   siii    the  focal  lengths   of   these  two   leuEei   being  I 

ispectiTciy  six  and  eight  inches.  I 

The  second  group,  or  aondcnsing  lenses  (3),  is  a  similar  ona  turned  the  odier  way,  | 

id  on  a  redneed  seaia,  to  snit  the  dlffi^rent  object-glasaea  ;  between  them  two  sytleaH 

there  is  a  plano-convex  placed  at  its  fooal  length  from  the  focus  of  the  ooUcotm,  so 

to  allow  Ihs  rays  to  pass  parallel  to  the  oondenser.     This  lent  and  the  miiliiiwiss 

It  be  changed  with  the  objeet-^flastes ,-  for  it  must  be  home  in  mind  that  wt  ha**   j 
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to  BiTUt^  tli«  instmmeDt  bo  u  to  make  the  imiga  of  the  lime-ball  jiut  cover  the 
jwpvr  to  be  acted  npon;  and  if  ve  dhmniili  the  focil  lengthi  of  the  candenaen  M 
the  BaniB  time  ttiat  ire  iocreags  the  mignifjing  power  of  the  iDBtrument,  we  ehall 
tuTe  jurt  »s  grent  >□  mnonnt  of  light  with  the  highcW  u  with  the  lowest  poweM. 

The  next  gronp  of  leniee  are  tlioie  oFthe  objeot-glau  (3),  which  requiicB  to  be-very 
taadh  under  corrected  for  visible  culoar,  leaving;  Mnm^;  n^  fring;eB.  A  verj  rimple 
way  of  nuking  the  nhjrrt  £l«nnri  uf  tn  ordiniij  good  miorosoape  do  for  photographic 
parpoMS  la  to  httve  a  new  front  lens  made  for  ihem,  so  that  tiiey  cm  be  rued  lor  either 
the  ordinary  or  tho  photographic  roicroKope.  At  lliia  poiot  of  the  nrrangeinnit  we 
have  ■  very  good  form  of  the  o^-bydrogen  microscope ;  but  it  is  a  bed  one  for  photo- 
graphy, as  wo  cannot  have  the  screen  on  wbtcA  tfae  inago  iito  he  formed  loneBrBBto 
enable  ne  to  nse  tbe  slow  motions  of  the  various  amngementa  at  the  time  we  are  look- 
ing at  tho  image,  eicept  for  very  low  powen. 

Ve  now  come  to  the  last  group,  which  ocoupies  tbe  place  of  the  eye-pieoe  of  tho 
nary  compoimd  micnMOope.  This  gtoap  is  a  form  of  the  Ramadcn  or  pmitive  eye- 
e,  which  ordinarily  consists  of  two  plann-convoi  lenses,  placed  at  two-thirds  their 
focal  length,  which  i«  the  same  in  both,  and  with  their  plioe  sides  out  (4).  This  eye- 
e  is  not  achromatic,  being  under  oorroctcd.  The  edditaon  of  a  plano-ooacave  flint 
to  a  double  convei  crown  is  used  in  llie  place  of  tbe  lens  next  the  object.  This 
enabtei  me,  hy  a  slight  change  of  distmce,  to  ma^e  tbe  csrrectien  perfect. 


I  hive  now  only  to  dasoribo  the  beat  way  of  niiBf  this  ii 
twt  be  mnmnbared,  that  all  depends  upon  the  objeot-ghus  being  good.   It  is  very  a 
10  get  ene  of  nnaU  angle  that  will  give  very  diaip  ontlinei  of  otqccts,  bnt  wa  mnit  i 
he  oontant  with  such  images  at  these ;  wa  naut  get  objeot-^aMea  of  lai^  angular 
partan,  made  perfect  for  this  purpose,  ao  as  to  show  the  straoture  of  objects,  as  well 
*  thck  vntliDea.     This  i«  qoite  feamble.    Sappoae,  flien,  that  wo  have  got  a  pecfrct 

At  theplaas  of  the  fecnsofthe  objeat-^aaa^aeeaacreBnof  vsculine,  ends  dad 
blue  ^asa  between  the  coUectin*  and  condensers ;  we  shall  now,  "  ihanlu  to  Professor 
Steves,"  see  the  chsmieal  image;  and  the  oomctioa  for  spherical  sbetration  most  now 
be  Qude  in  the  ordinary  manner.  How  put  in  the  eye.^iM  or  nsgni&er,  and  the 
•euliue  at  tbe  screen,  and  adjust  the  Smus.  Thia  foens  will  be  fonnd,  even  in  the 
Me  of  chemiealty  ewfuted  lenaea,  beyond  Ae  visible ;  bat  in  the  oaae  of  the  ordi- 
nary best  objeet-^aisef,  tbe  diS^renoe  is  enonnons ;  for  initaDec,  in  the  oeaa  of  a 
f  flue  one-BFth  in  my  pcaaeaiion,  if  I  Kwm  an  image  of  one  foot  from  the  pye- 
glsaa,  Iflnd  the  idiemioal  image  ten  feet  ftirther  bsok;  of  ooune  such  a  lens  is  of  no 
iBa  for  pbotograpby. 

The  Ktouline  also  enables  one  to  see  at  once  when  the  light  on  the  screen  is  tho  omwC 
iteaaa  for  chemical  aetioii. 
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In  ooncliuion,  I  lukTS  to  itate  that  soniB  of  mj  ipecimena  aent  ware  taksn  up<nt  t 
dite  of  five  feet  £uuetar,  whiah.  *w  illuminated  eqatll; ;  utd  therefore  mjthlng  mt; 
be  talun  on  that  Msale  on  pftper  with  aitiflcisl  light,  «nd  IdweuyoaaTeiyinuchla^et 
Bosla  still.  I  look  upon  it,  therelbre,  tliiJ  we  mmt  giro  our  chief  attention  to  the  cot- 
reotiona  of  the  lenses,  aa  all  the  other  parts  of  the  process  seem  to  requiie  little  furthai 
than  mere  cm  in  the  use  of  comEnon  formnl«.  I  have  alto  to  add,  tihatlhe  focal  length 
of  the  oondenser  heing  selected,  in  order  to  give  the  imsge  of  the  incandescent  spot  of 
lime  on  the  right  scale,  its  angular  aperture  should  he  a  ihade  leas  than  that  of  the 
objeet-^ass. 

Bf  this  process,  if  a  spot  of  tinfoil  lie  placed  on  ibe  oondenser,  we  can  get  the  object 
bright  on  a  daric  ground ;  and  if  an  opaque  object  be  placed  in  the  foous  of  the  col- 
lecting lenses,  and  the  ohjeot-glis*  and  eje-piece  be  tamed  round  to  the  front  of  the 
object,  a  Terj  good  image  maj  be  got  with  low  power. 

Vhotos^pha  on  Wood. — Among  other  appUcationB  of  tbis  art,  we  muit  not 
omit  (o  name  it  as  an  aid  to  the  wood-engraTer,  to  the  extent  of  giTing  a  pecfectlj 
faithful  tracing  of  the  landscape  or  portrait  which  he  proposee  to  engivvs.  At  the 
flnt  page  of  our  treatise  we  bare  gireu  tbs  negatiTo  and  positiTe  of  a  verj  chaiac- 
teristio  portrait  traced  on  the  wood  b;  this  process,  and  engraTGd  without  penciling  ' 
after  it  had  been  laid  aaide  for  neari;  two  jrean.  It  was  supposed  for  a  long  time  that 
the  ehemicat  means  required  to  make  the  wood  senaitiTe  to  the  actinic  action  would 
destroy  its  fibre,  and  render  ongraTiDg  impossible  ;  bat  this  is  not  the  case.  The  cn^ 
respondent  who  kindly  made  these  experiments  for  us  thug  explains  himself.  AAet 
explaining  the  diQcultiee  experienced  from  imperfect  apparatus,  he  lays : — 

"  I  must  tell  yon  what  I  conceive  I  have  achieTod  by  this  block,  and  point  out  the 
probabilities  of  ultimate  success.  I  have  produced  a  positive  picture  without  staining 
the  wood,  and  whioh  is  removahla  when  the  engraving  is  done,  should  that  bs 
necessary.    All,  then,  that  remains  to  be  dons  is  to  get  a  perfect  negitive,  that  will 

give  a  reverse  image  on  the  wood ;  and  this  may  be  Bccomplished  in  this  manner : 

The  cameras  constructed  for  Dagueneotypes  have  a  reversing  prism,  which  gives  a 
oon«t  image,  and  eonsequently  would  produce  a  oonect  negative;  when  this  is 
transfared  to  the  wood,  it  would  prodaoe  a  reverse  poaitiTe  piotnre  (the  ^ing 
wanted).  I  should  wish  to  have  this  block  engraved  and  printed,  to  make  sure  that 
there  is  nothing  on  the  wood  itself  to  prevent  or  interfere  with  the  printing  procsM. 
I  am  sure  there  is  nothing  to  interfere  with  the  engraver's  art,  as  the  scratch  of  a 
pin  reveals  the  white  wood.  I  conaldar,  that  if  the  engraving  and  printing  ara  sue- 
cesafol,  the  success  of  the  other  part  is  certain.  There  are  a  great  many  chances  yet  of 
something  else  turning  up  ;  but  it  would  require  a  camera  constructed  on  purpose,  so  s* 
to  allow  blocks  of  wood  to  be  adjusted  in  it — no  very  diffluult  probtem.  I  can  produce  a 
iriiite  picture  on  a  black  ground  directly  from  the  object ;  but  I  mndi  fear  that  the 
blackening  of  the  wood  would  spoil  the  block  toi  the  engraver ;  and  also,  I  think  this 
[oomisea  to  answer  every  purpose," 

Colonzing  VliotogxkpUc  Plctana.— Artificial  colouring,  whether  applied  to 
Daguerreotype  or  photography,  ia  by  no  means  a  happy  idea.  To  colour  them  in  a 
satisfactory  manner  requires  the  talent  of  a  first-class  miniature  painter ;  and  it  need 
not  be  stated  that  this  can  rarely  be  obtained.  Nevertheless,  some  of  our  rcaden 
may  desire  to  try  the  sxperiment ;  we  transcribe  here  voiious  Bolonring  proce«es  for 
thMO  to  disposed. 

Nearly,  if  not  quite  all  the  rarious  colours  used  in  painting  may  be  made  from  the 
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in  ^imitiTa  eoknn,  Uiok,  white,  blue,  t«d,  and  y«llov;  but  for  lbs  Dk^nrean 
■itiit  it  wontd  b«  the  beat  policy  to  obtain  nicli  n  tm  nquired  by  tbair  art  already 
proparad.  In  a  majority  of  ctM*,  tba  following;  will  b«  found  luffloient,  lii.,  earn  ~ 
PnMian  blue.whita,  ohrome  yellow,  gamboge,  for  diapery;  yellow  oohre  for  the  &oe, 
o>  all  thiMi  ligbt  led;  indigo  ;  burnt  aienni;  biatre,  or  bonit amber. 

I^  in  oolouiing  any  part  of  a  ladj'a  or  gentleman's  appaiel,  it  ia  found  necenary 
to  prodnoe  other  tinte  and  ihadei,  the  following  combinationi  may  be  luad : — 

Ortmft — Uix  yellow  with  red,  nuUdng  it  darker  or  lighter  by  using  more  oi 
red. 

PwFfU  Thit  ia  made  witb  Pmnao  blur,  or  indigo  and  red.  Carmine  and  Pnuaiaa 
bine  prodnoing;  the  licheat  colour,  which  may  be  deepened  in  the  ahadowa  by  a  alight 
addition  of  indigo  orbrown. 

Oratiu — Fruadan  blue  and  gamboge  mskae  a  very  fine  green,  which  may  be  raiied 
to  Buit  the  taata  of  the  aitter  or  operator,  by  larger  portioni  of  either,  or  by  adding 
whiter  bomt  Henna,  indigo,  and  red,  aa  the  oaae  may  require.  Theae  oombinations, 
nnder  diflteent  modificationa,  give  almoat  endleia  Tarietica  of  green. 

Bmen — Hay  be  made  of  different  ahadea  of  umber,  oarmine  and  lamp-black. 

IftiOral  trnt—la  compoeed  of  indigo  and  lamp-blaok. 

Orimmt — Mix  carmine  and  white,  deepening  the  ihaded  patia  of  the  piotnxe  with 
addititional  cannine. 

Ftnk  lelour — The  beat  repreaentatiTR  of  fleah  colour  ia  light  red,  brightened  in 
more  glowing  Or  warmer  part*  with  carmine,  aoftened  off  in  the  lighter  portiona' with 
white,  and  ahaded  with  purple  and  burnt  lienna. 

I^ni  colour — Hix  indigo  and  white  in  proportiona  to  nit. 

&arM— Caimine  and  light  red. 

RrJnMlry — Cupa  of  gold  and  ailvBr  preparationi  accompany  each  box  for  Ba- 
gnerreotypiita,  or  may  be  pnMured  •epatatel)'. 

Tbe  method  of  laying  ccloura  on  Daguerreotypea  ia  one  of  conaidenible  difficulty, 
inaamuch  as  tbej  are  uied  in  tbe  fbim  of  perfectly  dry  impalpable  powder.  The  rules 
we  ahall  give  fitr  colouring  Daguerreotypea  depend,  and  are  founded,  upon  iJioae 
obaerred  in  miniature  painting,  and  are  intended  more  na  hinta  to  Daguerreotype  art 
in  hopea  of  leading  them  to  attempt  improvement*,  Ibau  at  inatruotioni  whoLy  to 


The  writer  ia  confideat  that  lome  compound  or  ingredient  tnay  yet  be  diacovered 
which,  when  mixed  with  the  eoloun,  will  give  a  more  delicate,  pleaaing,  and  natural 
appearance  to  the  picture  than  ia  derived  from  the  preaent  mode  of  laying  them  <m, 
which  in  hia  eatimation  ia  more  like  ptaatering  than  colouring. 

In  colouring  Daguerreotypes,  the  principal  ihadea  of  the  head  are  to  be  made  with 
Ustre  mixed  with  burnt  sieuia,  touching  some  places  with  a  nil 
indigo.  Ths  fleah  tinta  are  produced  by  the  uae  of  light  rod,  deepened  towards  the 
ibadsd  parts  with  yellow  ochre,  blue,  and  carmine  mixed  with  indigo,  while  the  vannei 
ET  more  highly-coloured  parts  have  a  slight  excess  of  Mrmine  or  lake.  Colour  ths 
■badea  about  tile  month  and  neck  with  yellow  ochre,  Una,  and  a  very  little  carmine, 
heightening  the  colour  of  the  lipa  with  carmine  and  light  red,  letting  the  light  r^  pre- 
dominate on  the  upper  and  the  carmine  on  the  lower  lip ;  the  ifaade*  in  the 
tho  month  being  touched  slightly  with  burnt  aienna  mixed  with  carmine. 

Id  colouring  the  eyes,  the  artist  will  of  course  be  guided  by  nature,  o1 
vary  delicate  touch  in  laying  on  the  eoloorii  to  aa  to  preaerre  aa  m 
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possible.  A  stighl  tooch  of  bine — ultnmadne  wouU  bs  bait  if  it  woald  adhsra  to  Ac 
Da^irreot^p*!  plato— in  die  whites  of  tha  ejM  De«r  the  iris,  w91  pnrioM  •  good  tJhrt. 
In  colouring  ihe  hands  of  men  it  vOl  he  D«omurj  to  tue  tbe  daAw  tint*  widi 
more  freedom,  tccordtng  to  the  compleziaD  of  the  iHteT.  ForvoBm  the  wtimaiiMtB 
should  predominsle,  and  in  ardct  to  gire  Aat  tnamfieotj  ao  mursnal  -with  lb*  mAk 
ei — vai  vhicb  giTsa  so  much  loTeliness  sad  beauty  to  the  &o»— « litd»  white  may  be 
judiciously  intermingled  irilh  tha  red  tinta  about  the  lighter  partiMU  of  the  boe. 

Id  taking  the  likeness  of  n  lady  wiUi  light  or  aabucn  hair,  'bj  tlte  Dagnarsotype 

proceM,  much  of  the  beauty  of  the  face  is  destroyed,  on  accouot  of  the  imperfect  mso' 

I    ner  in  which  light  conTeys  the  imtige  of  light  objects  to  the  speotnun  of  the  caoera  -, 

!    and  this,  I  coDceire,  is  an  inatanoe  where  defects  may  be  abviated  in  Mtne  measure  by 

I   proper  colouring.    To  do  this  touch  the  shaded  parts  with  burnt  aienna  and  bittie, 

filling  up  the  lighter  portions  with  yellow  ochre,  delioate  touahei  it  tamt  sioinia,  and 

in  those  parts  which  natilrally  have  a  bluish  tint,  add  very  delicate  toaohet  of  purple — ao 

delicate,  in  fact,  as  hardly  to  beperceired.     The  roots  of  tha  hair  at  die  forehead  ahimiil 

also  be  touched  with  blue,  and  the  eyebniwa  near  the  temples  made  of  a  pinkish  tint. 

The  chin  of  a  woman  is  nearly  oflhe  same  colonr  as  die  cheeks  in  the  moet  glowing  parte. 

n  men  it  is  stronger  and  of  a  bluish  tint,  inordertoprodnoethe  effect  giTSn  by  the  heard. 

In  portraits  of  woman— the  middle  tinta  on  the  tide  of  the  bgbt,  which  ai*  per- 

eeired  on  the  bosom  and  arms,  are  mads  of  a  slight  mixture  of  odare,  hhie  asid  laka, 

(ar  carmine),  to  which  add,  on  the  shaded  sides,  aohre,  biMn,  and  purple;  the  latter  in 

the  darker  parts.    The  tints  uf  tlte  hands  should  be  tile  aame  a«  tha  other  parts  of  tk 

flesh,  the  ends  of  the  fingers  being  ■  little  pinkish  aadths  nails  of  a  Titdethae.   Itutj 

portion  of  the  fleshy  parts  is  shaded  fay  purtions  of  the  dress,  or  by  Ihe  positica  af  the 

aad,  this  shade  should  be  coloaTod  with  umber  mixed  with  purple. 

To  Coi.oira  thh  DaArear. —  Fialit  wttttt. — Use  the  pnrpla  mado  of  Praaw  blue 
nd  carmine,  touching  np  tha  shaded  parts  with  indiga  btus. 

Chtm  vthil. — Mix  Prussian  blue  and  red  oipiment,  shade  with  pnTple,aBd  tooohnp 
lie  lights  with  a  little  white. 
Red  mlvil. — Mix  a  little  brown  with  carmine,  abading  with  purple,  Baricii^  the  Hgtfe 
in  the  strongest  parts  widi  pure  carmine,  and  touchy  most  bnUiantsligbtly  with  vhilu. 
WMla  ftatitrt — May  be  improred  by  delioately  touefaLng  the  shaded  parts  with  a 
little  blue  mixed  with  white.  WTiite  mutLin,  linen,  laoe,  satin,  siJk,  &c.,  m^  also  \m 
coIoTind  in  the  same  way,  being  caichl  not  to  lay  the  aolour  on  too  boanly. 

PiTBs. — Stdfiat — may  be  imitated  by  using  light  rod  and  a  little  maatioat,  dadad 
with  umlier. 

Qreflfim — blaek  and  white  mixed  and  shaded  with  bHba. 
BoMe — white  shaded  lightly  with  yellow  'xAxe. 
These  few  direetions  are  quite  sufficient  for  the  art,  and  it  ia  qoits 
le  to  panuo  the  subjoel  further.   I  w«uld,  however,  remai^  Uiat  the  '■ 
wonid  find  it  greatly  to  their  advantage  to  rieit  the  studies  of  our  best  artista,  o«r  pubiis 
galleries  of  paintings  and  etatuary,  and  whererer  elsn  tliey  can  obtain  a  sight  <d  fiae 
paintings,  and  study  the  Tarious  stylee  of  calonring,  attitudes,  fdds  of  drapery,  aal 
~  ;r  points  of  the  art.    In  colouring  Dagnerreotypts,  irtistswill  find  the  mag^fying 
a  of  much  adrantage  in  deteeting  imperfisctians  in  the  plate  or  in  the  imaga, 
which  may  be  remedied  by  the  brueh.     la  selecting  brushes  ehoeae  thcae  meat  sm> 
oeptible  of  a  flue  point,  which  may  be  asaettaiaed  by  writing  than  betsreea  the  Ups  v 
a  glass  of  water. 

d,„..,GoosIl 


OLTCERIMZD  COLLODION.  ! 

lywto**  COUaAioa. — I  need  acarcelj  tell  the  TeadeTUiBtUiere>Te,dueoTeries 
in  Pholograpby  bung  snde  daily.  Eren  while  Ihii  tmtiie  u  ginng  tlmiD^ 
pnm,  «evenl  of  imporUnce  hue  been  pnbiished,  botii  in  the  chenieal  and  mechanical 
part  of  the  icienoe ;  for  instsDM,  in  cloae  ollianee  with  the  mnuit  collodion,  the  honey 
odMion,  and  the  Collodio-albuioeB  prooeuea,  codim  the  ernplnyTnent  of  glyoerine  hi 
the  parpoie  of  pTeacrriBg  the  eeBsitiTciiess  of  collodion  for  a  lengthened  period.  Mr. 
H.  Pollock  writes  aa  fbllowi  :- 

"  I  baTe  Istelf  adopted  a  mode  of  applyinc*  glycerine  to  oi  Jlofllon  plates  in  order  to 
make  them  keep,  which  ii,  I  believe,  new,  and  which,  fmm  its  sin^lidtr  and  (as  far 
■>  I  have  hied  it)  certainty,  wiH,  I  trust,  prove  of  geiiBral  utility. 

"  1.  To  ordinary  coUodioa  add  glycerine  in  the  proportion  of  six  drope  to  the  ounce. 

"  2.  HiJte  ■  nitrate  of  ailTer  bath  in  the  usual  mfmocr,  eieept  that,  instead  of  dis- 
tilled water,  a  mixture  of  glycerine  and  distilled  water,  in  the  proportion  of  one 
the  formrr  to  Are  of  Iho  latter,  ii  to  be  used. 

"  3.  Hake  a  second  bath,  containing  only  sii  grains  of  nllrste  to  the  ounce. 

"4.  Coat  the  [^te  with  I,  and  immerse  it  in  2,  in  tils  usual  manner,  after  vhich 
immeise  it  in  3,  for  a  minute ;  drain  it  as  osaal,  and  you  hare  a  kerping  pUte,  ii^ich 
I  And  to  be  aa  good  at  the  end  of  a  week  as  when  fresh  from  the  hadi. 

"  S.  Before  deTelojnng,  moisten  the  plato  with  diatilled  water,  then  proceed  as 
naual,  tdiing  care  to  add  twn  drops  of  a  GO-grain  solution  of  uitrale  of  alTcr  to  the 
dar^oping  aolutian  befera  pouring  it  on  (o  the  plate. 

"Hot*  1.  For  a  short  time  1  imagined  (oiintrary  to  my  eipectationl  that  glyoerine 
Ad  not  deMOtpoM  a  solntion  »f  nitnAe  of  nlrer ;  I  wti,  howerer,  misled  by  the  alow- 
iktm  of  the  action,  for  it  does  prodnce  decompoeition,  although  rery  slowly,  eren  in  the 
jiMA.  This  does  not  appear  to  damage  tiie  bath  (it  eortainiy  does  not  for  a  month),  but 
.nakea  it  necessary  to  filter  it  about  once  a  week.  In  time  the  bath  wonld  probably 
beoome  alkaline  and  lequiTe  the  additioa  of  fresh  nitrate  and  acetic  add. 

**  Note  2.  Six  drops  of  glycerins  to  the  ounce  of  collodion  is  peibaps  a  maximum 
dem.  If  loo  much  isadded,  theBlm  will  have*  honey-eombed  stmetnre  ;  the  quantity 
which  can  be  added  without  producing  ^is,  will  Tsry  with  the  quantity  of  water  pT»- 
•«Bt  in  the  collodion  ;  hence  the  collodion  beet  Stted  for  ihia  proceas  is  that  made  with 
■nhydrens  ether  and  alcohol,  and  it  must  be  borne  in  raiud  tliat  in  actual  ase  dM  pnv 
portion  of  glyosrine  will  gradually  increase,  becauw  the  ether  and  alecAot  erapontc, 
'btU  the  glyoerine  remains. 

"Note  3.  If  Note  1  is  aiippossd  to  contain  an  obj  ection  to  this  method,  ahoritmtal 
ImA  can  be  used  holding  but  little,  and  •  new  bath  be  miied  once  a  fortnight. 

"Hate  4.  The  glycerins  used  is  prepared,  by  deoompoaiog  fUs  Vy  htgh-presanre 
Meam,  by  Prics's  Patent  Candls  Company,  and  which  can  be  easily  procared, 

"  Note  B.  Uy  erperienoe  of  this  proeees  ia  very  short.     I  therefore  bsTs  gi' 
pMpratinns,  not  as  being  the  best,  but  saeh  aa  I  hare  found  suooeed...  Hare  extended 
ekperience  must  show  what  is  the  minimum  of  glycerine  which  will  produce  the  au 
mum  kwpiiig  efucl." 

Aad  Mr.  Maxwell  Lyte  has  brought  hefhre  the  world  a  new  system  of  print 
wfilrii  *'  dopends  on  the  power  which  aqun  regia  pnasesses  of  destroying  sulphide  of 
silnr,  or  any  similar  compound  of  sulphur,  oonrertEng  the  metal  hits  a  chloride, 
while  at  the  same  time  the  combined  sulphur  becomes  sulphuric  *iAi.  The  snlpbttT 
{hot  bseoBisa  selaUe,  wUle  the  silver  takes  the  tona  of  a  chloride ;  and  havhig  thus 
got  rid  of  the  sulpfaur,   we  again  darken  the  ohlorido  of  silver  by  Mrting  upra 
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with  ft  eombiiuttioii  of  gallic  icid  and  potaib,  vbioh  reconreH*  it  to  the  btuik  matiUie 
■tats.  Taks  ordinuy  poutiva  papar.  Tha  papier  Bus  ia,  parbapa,  moat  anitad  to  tLi 
purpose,  aa  pring  the  grestatt  flneneaa  and  moit  parbct  definition.  HsTing  choaen 
the  right  aid*,  lay  that  aide  downvarda  on  a  aolution  of  cblmlde  of  amnoDinm  of  Sti 
per  eeait.  When  it  ha*  thorougblT  imbibed,  lift  it  off;  and  hang  it  up  to-dty ;  then  U7 
the  ume  face  down  on  a  bath  of  nitrate  of  twenty  per  oent.,  and  after  it  hM  been  fin 
at  leaat  five  minutea  in  contact  with  this  bath,  again  auapend  it  to  dry. 

"  Print  the  picture  in  the  uauol  wa^,  only  let  it  he  printed  somewhat  darker  than 
will  be  nltimately  required,  as  the  after  prooeaa  tenda  rather  to  tone  it  down. 

"  The  print  witlidrawn  &om  tJie  preaaare-frame  mutt  now  be  placed  in  a  bath  of 
plain  watw,  in  order  to  extract  aa  much  u  possible  of  the  tree  nitrate;  then  in  ■  badi 
of  water  in  which  is  dusolred  a  little  aalt.  Thia  conTerti  all  the  &ee  nitrate  remaining 
~n  the  proof  into  chloride  of  alver,  and  fhim  thence  it  it  to  be  earned  to  a  bttb  of  Dew 
hyposulphite  of  aoda  of  25  per  cent.,  to  which  hM  been  added  O'S  per  coit.  of  carbonate 
of  aoda.  Hare  it  ia  to  remain  till  fixed,  wfaioh  prooeai  may  be  deemed  aoeompliahed 
after  it  has  lain  for  from  a  quarter  of  an  hour  to  half  tn  hour  in  the  bath.  It  it  now 
to  be  thoroughly  washed  in  seTeral  waters  till  all  the  hypo  be  remored. 

"  The  picture  will  now  be  most  probably  of  tn  ngly  red  colour,  the  more  strong 
0  in  [ffoportioD  as  the  hypo  is  more  freshly  made',  and  if  by  1^  of  the  hypo  the 
icture  may  happen  to  be  of  a  better  tooe,  thao  the  preaance  of  sulphide  of  ailTn  in  the 
proof  alwaya  teems  to  threaten  ite  dettruetion  if  left  there,  but  the  eiittenoe  of  wtudi 
the  following  treatment  obTiatea.  The  well-waahed  and  ttiU  wet  proof  ia  now  plaoed 
In  a  batii  composed  of  aqua  regia,  eight  or  ten  parts ;  water,  one  hundred  parte.  Here 
it  is  aeen  rapidly  to  fade,  and  after  a  short  time  will  hare  almoat  oompletoly  dieap* 
peered,  the  dark  silver  forming  the  picture  having  all  become  converted  into  diloride; 
while  the  aulphor,  if  any  there  it,  ia  at  the  aame  time  converted  into  tulphurio  add, 
end  diesolved  oat  into  the  liquid.    It  is  now  traneferred  into  a  bath  of  water,  to  which 

been  added  a  morael  of  carbonate  of  aoda,  or  a  few  drops  of  ammonia,  so  as  to  get 
rid  of  the  acid,  and  may  then  be  placed  in  the  following  bath : — Water,  one  pint ; 
gallie  acid  (aaturated  solution  in  alcohol),  two  or  three  drops;  liqoor  potasas,  one  drop; 
a  be  mixed  at  the  moment  of  using.  In  this  mixture  the  proof  lepidly  darkens, 
re-appearing  in  all  its  minutest  details,  and  requiring  no  further  treatment  than  a  sli^t 
washing  in  clean  water,  when  it  hat  arrived  at  ita  maximum  of  intensity. 

"  I  may  here  add  a  few  remarks.  The  paper  employed  tor  thia  process  should  not 
be  tiled  with  gelatine,  albnmen,  or  any  other  animal  preparation,  bat  with  the  Toge- 
table  preparation  used  for  the  machine-made  papers  which  are  made  on  the  oontinent. 

'*  The  bath  of  gallic  acid  absorbs  oxygen  very  rapidly  from  the  atmoepbere,  becoming 
red,  so  it  soon  spoila ;  therefore  the  ingredients  ahonld  not  be  pnt  together  nntil  the 

nent  when  they  are  required  for  nae.  The  email  quantity  of  theae  subatanoea  need 
at  each  time  prevents  alL  question  as  to  expense,  and  the  time  employed  in  prodnciDg  a 
pioCure  loaroely,  it  *i  all,  eiceeda  that  demanded  by  any  other  prooeas,  long  at  this 
detciiptionmay  appear.  This  method  is,  of  course,  equally  applicable  for  the  treatment 
of  positives  made  by  the  negative  process,  i.o.,  by  development ;  but  to  my  idea  this 
Isst-Dsmed  process  possesaes  one  great  disadvsntage,  vii.,  our  being  nnaUe  to  watoh 
the  prDgiess  of  the  printing,  and  thereby  to  atop  it  at  just  the  right  point — k  oondi- 
la  absolutely  iiiiiinniiii  j  to  the  production  with  certainty  of  perfect  positives. 

"  As  the  above  mode  of  printing  abstracta  all  the  site  from  the  paper,  it  ia  neceeatiy 
either  to  reeiee  it,  or  to  rub  it  over  with  an  encaustic  prepared  thue :  take  tone  white 
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TKx  asd  duiolT«  it  id  turpentine  to  fono  K  tntiture  of  ibont  the  coDBiitBnM  of  pomatum, 
•ad  add  to  ihit  a  qoauUty  of  alcohol  equal  in  bulk  to  half  the  turpentine  emplojed. 
Saring  tben  fixed  the  proof  either  into  a  frame  for  Btretchin;  drawing-paper  in,  or 
having  puted  it  <m  a  piece  of  papor  and  fixed  it  down,  rub  into  the  face  of  it  tlie 
of  wax,  te.,  and  ae  quickly  rub  it  off  with  a  piece  of  clean  flannel.  Enough  of 
the  wax  remaini  on  the  &ca  of  the  picture  to  render  it  beautifully  bright  and  dear,  and 
at  llie  aane  time  to  render  it  impenious  to  sir  and  moiaturc,  and  it  tiuty  be  noir  out 
down  and  mounted. 

"I^ttly,  ai  eaoh  paper  aanaitiied  extract!  from  the  hatha  certain  amount  of  nitrate, 
it  beoomea  neoMsarr  to  add,  for  each  wfaoletheet  or  number  of  email  iheeta  equalling  a 
whole  iheet,  which  have  been  senutized,  one  drachm  of  nitrate  of  gilver  in  cryelalB, 
jg  at  the  lame  time  water  to  make  up  the  quantity  of  the  liquid  to  ita  original 
Tolune;  and  alao,  to  avoid  lou  by  the  drip  from  the  paper  when  hung  up,  it  ia  well  to 
draw  it*  lower  lUrfaoe,  (.<.,  tbe  aide  wbiob  baa  liun  on  the  bath,  over  a  glaaa  rod  held  in 
.  oUiqoe  poaition  in  auob  a  manner  aa  that  the  liquid  which  it  acrapea  off  from  the 
taoe  of  the  paper  may  fall  baok  again  into  the  bath." 

BUHHAEY  OF  FB0GE33B3  FOR  PREPAItINO  PAPER. 

1.  Bayard  I  Prcetti. — Take  lome  drawing-paper,  spread  over  it  a  aolution  ofbromiide 
of  potaaaium,  afterwards  a  solution  of  nitrate  of  silver ;  expose  this  paper  lor  aone 
nunntea  to  the  antian  of  light  in  a  dark  room ;  make  the  image  visible  fay  means  of  m 
oniial  vapour,  as  in  Daguerrs'a  prooess. 

2.  BtcqutrtTi  JVoMtt. — A  modifloation  of  the  method  of  Pantan,  which  see. 

3.  Chttmi^i  Pne4a. — 1st  Dissolve  aiity  grains  of  nitrate  of  silver  io  one  ounce 
I  water.    2ad.  Dissolve  ten  grains  of  iodide  of  potassium,  or  a  mixture  of  one  part  of 

bromine  of  potassium  and  two  parts  of  iodine  of  patassium,  in  one  ounce  of  water.  3  ' 
Taah  the  paper  with  the  first,  and  afterwardi  with  the  aecood  salution,  and  dry  i(. 

I.  OmiMtt  FnfMM. — 1st.  Spread  over  the  paper  a  solution  of  thirty  grains  of 
mliate  of  nlver.  2ad.  Plunge  it  into  a  solution  of  iodine  of  potassium,  two  hundred 
grains  of  Ihia  aalt  in  seven  thousand  parts  of  water,  to  which  sdd  thirty  grains  of  sea 
salt.  Plaoa  the  prepared  dda  of  the  paper  in  contact  with  the  lurfice  of  this  liquid. 
Srd.  Iisave  Uie  paper  for  Sve  or  six  minutes  floating  on  the  distilled  wster,  dry  il 

air,  and  press  it  and  nuke  it  smooth.  4th.  Make  the  impression  appear  by  a  sola- 
ttoa  of  concentrated  gaUio  acid,  mixed  with  the  same  quantity  of  solution  of  nitrate  of 
ailver,  fifty  grains  of  salt,  dissolved  in  one  ounce  of  distilled  water,  and  with  a  sixth 
part  of  aoetie  acid. 

6,  Drngutrri I  ProMU. — Cliloride  of  silver  paper.  Take  some  paper  alightly  covered 
with  iaingtaas,  plunge  it  la  hydrochloride  water  dried  in  the  open  air.    When  dried  put 

D  the  prepared  aide  in  contact  with  a  solution  of  nibate  of  silver  i  dry  itandpteteire 
it  without  exposing  it  to  the  light 

6.  Ffftt  Proem. — lat  Dip  the  paper  inasolution  of  phosphate  of  potash  (one  part 
of  this  salt  in  eightpartaof  water),  then  dry  it.  2nd.  Cover  it,  with  the  help  of  a  | 
brush,  with  a  aolntiou  of  nitrate  of  silver  (one  pert  of  this  salt  in  six  parts  of  water},  then 
dry  it  again,  Srd.  Dip  it  a  second  time  in  the  solation  of  phoaphate  of  potash.  4th. 
Fix  the  impresaion  by  meana  of  a  spreaded  solution  of  one  part  of  ammonia  in  six  parts 
of  water,  which  will  only  dissolve  the  salt  of  silver,  not  impressed  )ij  the  light,  whilst  it 
doea  not  affeot  theUaekened  salt 

7.  Qamiiii*  AvMat.— lat  Expoae  the  p^er  daring  one  minute  to  the  n^xn 
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of  hfdmhLBnsMii  3ii(LGoT«rit  i>v«r  withaMhilioaiM«rif  ntDMtodn>ilkBitMt««f 
silvar.  3cd-  Davajop  tba  imaga,  ifter  tbs  aotioa  of  ligkC  in  th*  dark  n«B,  «aTi 
tiu  pa|Mt  willt  k  DiMueBbatod  aolulion  of  aalphat*  of  in»  dightiy  ttiitiMei  witk  mi- 
pltoria  Mid.  ttli.  fix  tha  inuge  b;  waibing  irith  vatai  oaaUiaiiig  a  tantk  pa 
aaitio  aamoDia. 

8.  Fraieu  »f  ^Mrm.— lit  Flungs  mbs  thin  iriiito  paper,  for  a  quarter  of  an  haoi^ 
\,  a  eolutiaD  of  nitiale  of  ailTor,  prspare4  by  miaing  one  part  of  ult  in  flvv  part*  a: 

vater;  then  plunge  it  for  the  tKOM  space  of  time  io  a  solution  aaturatod  with  toaaldt. 
waali  it  with  diitilW  water,  pren  it  out  and  dry  it  batirean  altMts  of  blotting-papar. — 
NM.  Tbia  pbotogRiphio  paper  is  used  tn  jiiilp  nf  tfin  imtfiatifj  nf  liflht  in  Ihi  piiipaia 
'k»  of  Daguantotrpe  plaCaa. 

9.  BtrtektTi  Pncmt.—lat.  His,  with  tile  help  of  a  geatla  heat,  a  mlatioh'  of  nitMto 
of  Bilver,  of  1-200  dsnaity,  with  two  paita  of  tutaric  acidof  l'l>33  apaeific  gravity,  tf 
tnating  the  farra-tartarjc  of  ammonia  «ith  a<iDtat«  of  lead,  and  deoonpesing  the  prai>- 
pitats  with  diffused  aulphoito  acid.  2a<L  Wwh  t^  p*per  tgiin  with  tUa  a^utiaa  asd 
dry  it  in  tha  dark. 

10.  SsrteAaTi  Chiyieii/pe  PreiKsi, — lit.  Dip  the  paper  in  a  ftolutioD  of  one  hundred 
gruns  ofcTTstallizadammeniacal  citrate  of  iron  io  one  hundred  grains  of  water. 
Let  it  be  half-dried.    3rd.  Develop  the  image  bjasolutian  of  chloride  of  gold  dinolved 

rater,  completely  nmitralized  by  potash.    4Lh.  Dip  it  at  flnt  into  (he  water,  i 
for  two  minutes  ia  a  eolutioD  of  iadiaa  of  potassium  ;  then  wash  it  again  in  tha  wK 

11.  Strtth^t  Ofanotypt  Fracsa. — IsL  Diy  in  equal  portioDs  a  cauoeptratod 
solution  of  corrouve  sublimate  with  a  solution  of  amnxHiiacal  citrate  of  iron,  mixed  i 
eUven  parte  of  water.  2ad.  Cover  the  paper  with  it,  and  dry  it.  3rd.  'Wash  the 
image  with  a  oozioentrated  solutioit  of  cyauo-fensU  of  potash,  mixed  with  Uirce  tiines 
it«  volaiue  of  gum-waUi. 

12.  Sartley't  Proeut, — 1st.  Dip  the  paper  in  a  watery  diludou  of  sea  salt,  or  on 
hvndred  and  twenty  graios  of  sal-ammonia  in  ooe  ounce  of  water,  and  dry  i' 
Sod.  Impregnate  the  paper  with  a  liquor  made  of  a  mixture  of  one  hundred  and  eiglitj 
grains  of  auuaonia,  sixty  grains  of  nitrate  of  silver,  and  flT«  grains  of  suberic  ac»d, 
sad  dry  it  by  the  Sre.  3rd.  Leave  it  from  five  to  ten  minute*  in  tbe  camera.  4th.  Fix 
Um  image  with  hypomlphats  of  potash,  wash  tbe  paper,  and  dry  it  by  th«  Are. 

13.  Mun^tPneea. — 1st.  Diseolve  one  part  of  nitrate  of  silver  in  fbur  parta-  of 
diatillad  water,  and  0OT«r  one  side  of  lb*  paper  with  thi*  aolution.  3nd,  Dijt  t^ 
paper,  after  drying  it,  ia  a  solution  of  iodine  of  potassium  (one  part  of  Lbs  iBiU  ii 
eight  parts  of  water),  leave  it  there  during  one  minute,  and  waah  it  afterwarda  willi 
diatillad  water.  This  paper  will  keep  a  long  time,  and  can  b«  rendered  seaaitiTe 
immediately  by  washing  it  with  a  solution  of  cyano-feirMe  of  potasaium  (one  pMt-dC 
■alt  in  four  parts  of  water), 

.4.  Sunfi  Sntryftt/pe  Proceit. — Wash  the  paper  witli  a  saturated  solution 
Lnia  aoid  ooe  bundrsd  and  twenty  graina,  nioe^  grains  of  watsi,  and  thirty  graina 
of  gummy  mucilage.  2nd.  Dry  the  paper,  and  spread  over  it  a  aololioa  of  nitrate  of 
silver  (sixty  grains  of  salt  in  thirty-seven  gnins  of  distilled  water).  Thia  paper, 
whioh  may  be  preserved  white,  ehoold  remain  from  two  (o  eight  minutee  in  tbs  daric 
chamber.  The  impreanon  is  developed  by  a  mixture  of  sixty  giaina  of  aulphals  of  inM 
and  one  hundred  and  twenty  to  one  hundred  and  eighly  graial  of  gummy  mucilage, 
and  ia  fixed  by  wasbing  wilji  the  ammonia  on  a  lolutioa  of  bypoau^ate  of  potash.  I 
IS.  Eab*Wt  Pnatit. — let.  Dip  tbe  paper  into  a  solntion  i^  sea  salt  (on»  part  of  nit 
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ia  tttasii  of  walt^.  2Bd.  Dry  it,  MuLplaewit  in  aflat  veuel  containuig  a  solution  of 
ntaat*  af  Bhar.  SrcL  Fix  thciawee  bj  aoaiuaf  oultio  wnmonu,  arh;po->u]plulft 
of  pstMh.    Aft«r  fixiDg  tlw  impnwian,  tia  lalt  is  rsmoved  bj  wsstung  wUh  wUer. 

16.  JforfHi'i  JVaMH. — Segaiivt  Imprtaion — lat.  Spread  aver  tli«  paper  a  lolii- 
tioa  of  diiitf-sii  gnioi  of  iodine  of  potauium  in  odb  diaobBt  of  water.  2d.  Drj  it  in 
llhit[ii§  [w^iii  SnL  Iaj  over  it  a  soliitisB  of  fifCy-iix  gcaiDS  of  szotato  of  silTer  is 
OH*  inim  nC««t«.  4th.  Dry  it  mth.  anotlHt  eUao  duet  of  Uottiiig-paper.  5lli. 
Bepeat  all  theaa  operations.  6Ui.  Watli  it  with  distilled. rater  with  a  paint-bmsb,  and 
^f  it  in  UattiDj^p^m.  7tk  Expose  it  in.  ths  ^k  chamber.  Sth.  Wash  it  < 
Witt  disnlvad.  gsUo'iulntte  of  lilvsr,  twenty-seTen  grains  of  gallia  acid  aiotate  of 
aOvar,  in  ons  drasbn  of  water.  Sib.  Wash  it  witb,  distilled  water.  lOcb.  Spread  it 
OTer  twice  witb  a  aolution  of  iodine  and  brooiine  of  polusium,  wash  it  two  or  three 
M»rs  with  dndiilsd  watar,  and  dry  it  thorau^lj.  FoatiM  Intga—IA.  Cover  the  paper 
:  lings  with  a  solution  of  nitrate  of  silrer,  moielea  it  mth  a 
1.  wetted  througb  with  gallio  aoid,  dry  it  with  cure ;  when  Ihe  iina^ 
;  with  a  soluCiini  of  gallic  scid,  then  dry  it.  2nd.  Lot  the  paper 
nth*  waidim  of  diitilled  water  for  three  or  four  minutes;  wash  it  with  a  solution 
of  OBe  part  of  hyposulphats  of  soda  in  ei^t  or  ten  pans  of  water,  tlien  waab  it  t' 
at  thMe  time*  ia  distilled  water. 

IT.  ffSiauglmiKgt't  iVixwt— Substitate  a  golution  of  gold  for  one  of  nitrate 
sBtst.    The  itn^fM  thus  obtained  have,  it  is  said,  more  brilliant  tints,  with  shade!  of 
rod,  pitr^e,  and  green. 

18.  Onmii'i  ProMit. — Thiaprooeas  oonsitts  in  the  employment  ofasolutioa  of  formate 
of  silTcr  in  water.  The  author  prepares  this  production  by  means  of  double  dccompo- 
RtiaD,  nsingnlphataof  lilTerin  a  oonoentMled  solation  of  formate  of  barytes.  Fix  the 
iBBge  by  plunging  it  uveral  difiereot  times  in  warm  voter. 

19.  AkMi'i  Fnmm. — Dip  the  paper  in  a  ooacentrated  solution  of  bichromate  of  pot- 
adianddtyiti^dly  by  thefice.  Theim^e  is  yellow  on  an  orange  ground.  If  to  the 
Uehromata  of  potash  is  addsd  inlphate  of  indigo,  rorious  diiferent  abodes  of  green  will 
b«  obtained,  and  a  deepened  tone. 

30.  BclufAmlfa  J^-ottu. — lit.  Dissolve  tiro  parts  sod  a.bslf  of  nitrate  of  eilverin 
part*  of  distiUed  water.  2nd.  Pour  this  solution  into  a  large  flat  dish,  ond  in  it  dip 
side  of  llie  paper.  lid.  IBxposs  this  paper,  while  damp,  to  the  action  of  the  boiling 
rfwiTs  of  hydraoUorio  acid.  4th.  Dry  it,  and  in  ordiTtorender  ityet  more  senait' 
pasB  it  onea  mora  upon  the  solution  of  nitrate  of  silver,  olb.  Fix  Uie  image  by  plunging 
tha  paper  fbr  Ave  or  tan  minutes  in  alcohol ;  dry  it,  and  paia  it  tlirough  some  diSused 
hjdrochloriii  aaid,  in  wbieb  some  drops  of  pcmitiate  of  mercury  have  been  poured; 
wash  the  image  with  distilled  water,  and  dry  it  at  about  GO^'. 

ZI.  SeMflmal^tnme  Prvcen.-'Foiilivt  Imagit — lit.  Use  paper  impregnated  with 
tdiigridB  of  silver,  after  the  method  whicb  has  Just  been  shown.  2nd.  Let  it  blaclien  in 
tha-IJgh^  and  dnrbig  half  an  hour  keep  it  plunged  in  a  liquor  composed  of  nine  to 
parta  of  alcohol,  and  one  part  of  a  aolutioQ  of  pcruitrate  of  mercury.  3rd.  Paaait  quiclily 
ona  tha  diflosad  hydrochloric  acid  (one  part  acid  and  eevcn  to  eight  parts  of  water}. 
Waaih  it  rapidly  in  water,  and  dry  it  by  a  mild  beat.  This  paper  is  whitened  by  t^e 
isfa  of  tha  tun,  and  the  images  flied  by  plunging  it  in  the  alcotiol,  whiuh  dissolves  tha 
etaaaa  of  the  oomsiTS  sublimate. 

22.  Smitk'i  Promt  (Tritfpic).— 1st.  Diaaolva  two  groiua  of  caibonote  of  soda  ii 
fonr  grains  of  water.     Filter  the  solution,  and  add  to  it  twelve  drops  of  sulphuric  o^ 
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hydrochlDrio  add.  Sid.  Cover  ths  piper  agtoD  tiUi  tliii  liquor,  uid  dtj  it  in  the  itA. 
Vitb  thti  ptptr  u  obtained,  after  twenty  ninuteB  to  an  hour  ud  k  half,  poaitiTe  oopn 
ofprinta.  Ilia  lighta  are  yellov,  the  ahadei  riolet ;  b]r  onng  •  doable  qiMnli^  of  add 
nd  ihade*  are  obtuned. 

23.  Xiilitt'i  Pneeai  (Chloride  of  Silret  Fiper).— lit  Chooae  tome  thin  letter  paper, 
dip  it  into  a  weak  lolution  of  aea  aalt,  and  dry  it  with  a  linen  rag.  2nd.  Spread  ant 
one  aide  only,  a  solution  of  nittato  of  ailver  (a  aolution  aituiated  and  diAiaed  with  oz 
or  eight  ttmea  iti  weight  of  water),  and  dry  it  alightly. 

24.  TaUott  Froetu  (Bwnnine  of  Silver  Paper).— Covet  aome  good  oommon  paper 
with  a  aolntion  of  nitnito  of  lilver,  then  with  diasolved  biomina  of  potaauum,  tinn 
again  with  diaaolved  nitrate  of  ailver.  Ifilt.  After  each  operation,  care  muat  be  takni 
to  dry  the  paper  by  the  &re. 

25.  aJbeCi  Proeat  (Calotype).— lat.  Prepare  the  four  following  liqoida: — Fint 
liquid,  one  hundred  griiiiB  of  nitrate  of  ailver  dissolved  in  two  hundred  and  flfty  gtaini 
of  distilled  water.  Second  liquid,  five  hundred  grains  of  iodine  of  poliiinm  diasolTgd 
in  aeven  thouiand  grsina  of  distilled  water.  Third  liquid,  one  hundred  grains  of 
nitrate  of  silver  dissolved  in  two  ounces  of  distilled  water ;  to  thia  soluttoa  add  a 
sixth  part  of  its  quantity  of  acetie  Rcid.  Fourth  liquid,  a  saturated  •olntion  of  ciys- 
talliied  gallic  acid.  IsL  Spread  the  paper  over,  one  side  only,  with  liquid  Ho.  1,  and 
dry  it  with  care  by  the  fire.  Snd.  Dip  it  in  L'quid  No.  S,  and  let  it  remain  f^mntwo 
to  three  minatei ;  afterwards  plafeitina  glass  vesael,  and  dry  it,  first hatweenaheeta  of 
blotting-paper,  ufterwatda  by  the  fire  ;  keep  it  in  darkness ;  before  making  use  of  i^ 
spread  over  again  a  mixture  of  equal  parts  of  Ifca.  3  and  4.  Dip  it  for  half  an  hour 
in  water,  dry  it,  at  first,  between  blottiog- paper,  then  by  the  fire. 

Thia  paper  ia  led  only  a  few  minutes  in  the  dark-room,  and  th«  image  ia  mad* 
viaible  by  spreading  over  the  mixture  of  liquid*  indicated  (gsllo-nitrats  of  sUver).  To 
fix  it,  the  paper  ia  plentifully  washed;  it  ia  dried  between  sheeta  of  paper)  it  ia 
passed  with  rapidity  over  one  hundred  grains  of  dissolved  bromine  of  potaatium  in  ona 
hundred  and  forty-eigfat  to  three  hundred  and  ten  grains  (eigbt  to  ten  ooncea)  of 
water;  ft  ia  once  again  waahed  and  dried. 

26.  Taylor'i  Proeta  (a  modification  of  Talbot's  method).~lst  Impregnate  the 
paper  with  a  aolntion  of  nitrite  of  silver  in  ammonia.  2.  Fix  the  images  by  plunging 
the  paper  in  boiling  water,  and  leaving  it  there  for  two  or  three  days. 

27.  VfrigiKiCi  Precea. — lit.  Wash  the  while  paper  with  water  containing  a  mntll 
quantity  of  hydrochloric  acid,  and  dry  it.  2nd.  Let  it  imbibe  a  aolntion  fbnned  of  two 
parts  of  sal-ammonia,  one  part  of  chloride  of  strontium,  and  twenty  parts  of  water; 
and  dry  it.  3rd.  Dip  it  into  a  solution  of  ailver  much  diffused.  4th.  Blacken  it  by 
ezpoaing  it  for  half  an  hour  to  the  action  of  light.  6th.  Let  it  be  impregnated  with  a 
very  auffiised  solution  of  iodine  of  sodium  in  the  dark,  and  place  it  yet  wet  in  the 
dark-room.  The  action  is  finished  at  the  end  of  twelve  minutes.  The  image  ia  ftzed 
by  employing  a  very  diluted  solution  of  hypo-sulphite  of  silver  and  iron ;  after  which 
it  ia  woshad  in  distilled  water. 

28.  WbaSi  Proem. — laL  Dip  tho  paper  in  water,  of  which  three  ounce*  oontaio 
two  drop*  of  hydrochloric  add.  2nd.  Wash  it  with  a  mixture  of  iodine  of  iron,  half  a 
drachm,  and  one  drop  of  the  tincture  of  iodine  in  a  draebm  and  a  half  of  wal«r. 
Srd.  Dry  it  with  blot^g-paper,  and  wasli  it  evenly  over  with  a  aolotiaa  of  nitrate  of 
silver  (thirty  graina  of  aalt  in  thi«e  ounces  of  water). 
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BOOK  THE  FIRST. 

1 1.  On  tb*  ronMtlMt  of  tlM  Bloo<.— In  finmA  time*  it  itm  conjeotonid, 
tui,  M  it  wixa,  iiutiiiotiTel;  uaerted,  that  du)  hnmui  bodj  chugM  ita  matarial  and 
pRfotiei  ftt  oertaia  epodn  of  life ;  and  thii  hai  bsBn  pcond  to  dinoDttMiati  bf  tlie 
inreMigatitHu  of  phfiiolagiila  duriiig  the  preeent  oentmy.  Thon^  ve  ennot  deter- 
■nina  vhether  tho  body  ia  nnawed  entiieir  ia  aeren  yaus,  M  ii  popoUily  b«dia*od,  or 
in  a  much  ahorter  period,  aaicienca  hu  endesTouied  to  prore ;  yet  we  know  that  all 
nqtiimcnt  panes  onlj  through  the  body.  Sj  this,  howarer,  it  ia  not  meant,  that  what 
has  been  received  by  the  month  is  inuuedi&tolj  voided.  On  the  ueaitrafj,  die  difierent 
iD^redianta  of  whidi  our  daily  slimeot  is  compoaed  became,  ia  leali^,  eaaential  eon 
tuuUa  of  the  body  ilael£  W»  nay,  theieibre,  oonnder  that  whioh  is  rejected  (■  only 
the  droaa  which  has  gradually  become  unfitted  for  the  fimctiona  of  lifo  in  Aa  diSbnml 
lagVta  of  the  bo^. 

The  eeaonoe  irf  the  ingested  nutriiocnt  paaaoa  from  tha  digeativa  onal  into  the 
eircnlation,  during  which  proceaa  it  is  tranafoimad  tnlo  blood,  and  thus  oonTsyed  to  the 
eevenl  organs  of  the  body.  There  it  □ndei^p>ea  certain  alterations,  and  rctama  as  wi 
"'•'^'•"'  into  tba  venona  blood,  from  which  certain  organs  secrete  and  discharge  it 


}  3.  Tlte  flnt  change,  tberefbie, .which  nutriment  undergoes,  after  leaving  the  ali- 
■Kmtary  canal,  is  sanguifloation.  The  aggregate  of  the  Dbangce  which  solid  and  liquid 
fooda  undergo  np  to  aangoifieation  is  called  digestioii.  The  various  tn^ana  of  the  body 
lAieh  miitedly  pMduee  thcae  changea  are  termed  by  phyvobgiata  the  digeatave  organa. 

From  the  month,  into  which  the  aaliv*  is  poured  by  a  munber  of  ^anda  tfaroo^ 
Mne^tniding  dnata,  the  aliment  deaoeojs  into  tbe  sloBndi.  In  file  coats  of  the 
alimuch  are  (^anda,  amallec  and  simpler  in  ccoatniotion,  bat  tu  man  nnmOTOiu  than 
the  aaliraiy  glands,  and  whioh  during  the  proceaa  of  dipatum  secrets  a  pefuHat  fluid, 
teamed  CMbia  jniee.  ff ezt  after  the  atconaeh  oome  the  amall  iiitwtilMia,  into  whioh  the 
lirsr  Bod  paacnaa,  two  laige  b'*"'*"'"  organs,  poor  thor  MorattMia, — Am  toratK  the 
bile,  the  latter  a  fiuid  K«D«iriiat  similar  to  talivn.  In  tiw  ooat*  of  (he  iaHHlaea,  alio, 
an  nomarraa  tm«ll  (^onda  aopplyiiie  the  inteatbal  Jmoe.  The  laige  iateatlna*  Mlow, 
the  lowomoat,  a  tnth  pait  tt  whitb  k  called  the  iMtnm,  terminating  hi  tht  aiwi. 

Bcaidca  the  ieoretiCBia  enanumtad  above,  thsm  i*  finmd  a  eonddraable  quantity  of 
mucua  throughout  the  whole  intaJin.l  oanaL    Thif  mnaos  ia  materially  difflnant  ' 
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different  jiioea,  owing  to  the  kdmULurei  wHch  it  reoetrt*  bx  the  ninnd  puti  of  the 

Saliva,  gutlic  jnic«,  bile,  pancrGatde  and  inteitiail  juice,  oombined  with  mums, 
an  llu«uelTes  products  of  the  blood ;  fiom  winch,  hknng  been  elahoraled  by  Tui 
ghutdular  oi^uu,  (hej  flow,  ai  beton  atated,  into  the  digeatJTe  ouwL  Thiu  do  the 
fluid  oomtoBatioiu,  which  have  thenuelrea  been  fumijibed  by  the  blood,  oonbibute  ii 
return  to  th£  aocompUihmfnt  of  all  those  tranafbmatioiu  of  tho  Dutriuent  which  ire 
aecoaarj  for  aanguiflcatiDD. 

i  3.  Vh»  ftllMTTitiifT  VilnAlplaa. — In  oider  to  imdentuid  theie  Taii 
■Iteratiaiu,  it  ia  neceuary  to  make  ourselves  acqoainled  with  the  otnutituoiit  paita  of 
tiie  Butciment  wo  employ.  Let  ui  iniagin«,  for  inituioe,  a  kiad  of  aUment  w  oc 
pounded  that  it  alone  ihall  be  sufflciont  to  maintaiu  life.  Nature  fumiahe*  tooh  an 
example  in  milk.  Thii  article  containa  salt*,  wagu,  ttX,  and  a  aubatauoe  vet;  nearly 
naembliag  albumen  or  the  white  of  egg,  which  is  the  priowpal  cooitituont  of  checac, 
■ad  ii  hcnoe  caUcd  caaeinc. 

These  four  principles  oona^tuta  bj  &r  the  greater  proportdim  of  ell  nulritiaus 
■limeot.  I  ny  the  greater  proportion,  not  the  whale;  fbr  either  Cat  or  sugar  maybe 
absent  sii^y  in  outntioua  food,  but  not  both  together.  Salta,  fat,  and  albumen,  or  at ' 
sugar,  and  slbninen,  are  three  componenla  which  tagethtt  an  ahaolntely  necessary  for 
the  natiition  of  the  body.  They  are  eiamplca  of  three  gnmpa  of  alimentary  mbatancea, 
which  i«preaent  the  essential  part  of  all  solid  and  liquid  taoi.  To  ezprcM  these  group* 
in  more  general  terms,  we  havc^ 

I.  The  inoi^nnic. 

3.  The  (nganio  deatitate  of  nitzogen. 

3.  The  organic  poaoeasing  nitrogen. 

The  ess<Bitial  distancti<m  between  theae  three  daises,  liea  in  the  particnlar  natun 


Tho  chemist  meana  by  an  clement,  a  substance  which  he  cannot  decompose  into  any 
other  anbetanoes  manifeeting,  abitracted  from  form  and  oolour,  any  essential  differencea. 
The  more  important  clementB  of  uutriment  are — 

Potasaium.  Iron.  Fhosphont*.  Hydn^cn. 

Sodium.  Fluorine.  Bulphur.  Carbon. 

Calcium.  Chkiiino.  Oxygen.  Kltrogmi. 

Hognesiuni. 
Technical  namea  by  which  it  will  be  sufficient  for  the  m^rofeoional  readra-  to  under- 
stand  as  many  substaocc*  difiering  in  chemical  pioperties,  and  thmefore  denoted  by  the 
chemist  by  a  distinali*o  nomcnelature. 

The  aaren  elemmits  fiou  potaedum  to  cUorine  belong  principally  to  the  minaal 
kingdom ;  they  compose  the  inorgsnic  alimentSi—that  ia  to  say,  thoae  which  exist  w  ~ 
out  any  mediate  or  immediate  interrenUan  of  living  bclnga,  as,  fbr  insbinoe,  common 
salt  Tho  instnunenta  of  living  beingi  are  called  organs ;  and  all  those  aubatanoea  are 
oallad  organic,  the  production  of  which  depends  npon  tho  mediate  or  immediate  activity 
of  plants  or  «"'""*« ;  for  example,  sugar  and  alcohol  are  oistnie  aabatanceo. 

Niliogen,  oarfaon,  and  hydrogen  are  to  be  found  in  oil  liriag  bodies,  irililit  entirely 
abaent  in  many  minerals.  Therefore  they  may  be  denominated,  in  a  itriotra'  aenae, 
organic  eleaienta.  It  ia  tzne  they  appear  alao  in  the  inorganic  world,  juit  aa  inorganic 
elcraanto  ^peai  alae  in  the  mgnm. 
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Intermediate  between  duN  two  gronpa  ue  oxygen,  phosphonii,  and  salpliuT,  being 
neatlf  u  much  orgiiiio  u  inerganio  element!. 

{  1.  There  are  combhutions  of  two  inoi^anic  elementa  in  our  nntnment ;  emongft 
these  oommon  salt,  vhich  oonaisti  of  sodiion  and  cUorine,  hold*  the  principal  place.  A 
combination  very  similar  to  eommon  salt  ii  that  of  chloiine  and  potaannm,  the  latter  of 
winch  represents  the  chief  element  of  potash.  I  shall  hereafter  (peak  of  common  salt 
and  chloride  of  potasshun,  nader  the  appellation  of  oompouada  of  chlorine.  Both  era 
dia^guished  bj  their  ftee  solnbility  in  vater. 

To  these  combinationB,  each  consisting  of  tiro  elements,  fluoride  of  caloiiim  may  be 
added,  which  is  to  bo  found  in  very  minute  qnantities  in  wheats  in  milh,  and  in  blood, 
and  is  known  to  most  readen  as  fluor-spar.  It  is  composed  of  fluorine  and  oaloiom. 
Water  dissolves  it  only  at  a  high  tcmpomtuie,  and  even  then  very  sparingly. 

It  may  seem  stnnge  that  common  salt  is  not  called  a  salt  by  chennats ;  the  salts  of 
chemists  are  eren  not  similar  to  eommoa  salt  in  taste.  Thcrefine,  as  I  mentioned 
befbrc,  salts  bid  only  an  cian^le  of  the  dtm  of  inorganic  elements.  Id  chemical 
langosge,  a  salt  ia  a  combination  which  doea  not  consist  of  two  elements,  but  of  a 
oombinatioii  of  two  paita,  oach  containing  two  elementa. 

The  anmber  of  saHa  is  exceedingly  laige.  In  treating  on  the  subject  of  (bod,  it  will 
only  be  important  to  refer  to  tho  oiy-saltB ;  these  conaiBt  of  different  elements  of  a 
metal  fbrming,  with  a  little  oxygen,  a  base  colled  an  alkali,  and  of  a  non-mntnUu:  sub- 
stance, with  a  large  quantity  of  oiygon,  forming  an  acid. 

Almost  all  bases  have  a  corrodve  taste,  like  lime ;  almost  all  acids  a  saur  one,  as 
sulphuric  acid ;  but  this  is  not  an  essential  quality  either  of  baaca  or  acids.  A  really 
significant  characteristic  of  bases  is  their  attraction  for  acids,  and  of  acids  their  ten- 
dency to  unite  with  bases.  These  duplex  combinstlDns  of  liases  with  acids  conetitute 
salts.  The  matter  which  is  oonunonly  employed  as  a  test  of  both  adds  and  alkaliea  is 
litmus,  which  is  a  bhto  pigment,  prepared  from  a  bard,  gianulutad,  grayish-white  plant, 
belonging  to  the  olass  of  lichoiw,  which,  under  the  name  of  Swedish  moss,  is  imported 
principally  ftom  Sweden.  Acids  tum  the  litmus  red,  while  bases  or  alkalies  icatoro  its 
natural  colour.  The  genera!  reader  may  at  any  time  aid  his  imagination  by  thinking 
of  lime  as  the  rcpresentutiTe  of  the  bases,  snlphurio  acid  of  the  adds. 

If  in  the  combination  of  a  base  and  an  acid  the  base  prcdomimitca  in  quantit}^, 
therefore  communicating  to  tho  compoond  ila  peculiar  propoitiee,  the  salt  is  called 
basic,  and  add  if  the  odd  hare  the  preponderance ;  if  neither  predominates,  the  salt  is 
called  a  neutral  salt. 

The  bases  of  the  sails  of  our  nutriment  are  constitiited  out  of  the  first  fire  elements, 
which  I  called  aboTC,  in  a  stricter  sense,  tho  inorganic.  They  are  all  mdals,  and  in 
finning  bases  they  combine  with  a  small  quantity  of  oxygen.     I  pass  now  briefly  to 


The  combinalicin  of  potaannm  with  oxygen  is  potash ;  soda  ii  composed  of  sodium 
and  oxygen,  just  aa  common  salt  ia  composed  of  sodium  and  cfalortno;  soda  is  often 
elicited  from  commos  salt  by  the  introduction  of  oxygen,  which  cipcli  the  chlorine. 
Potaasa  and  aoda  are  called  alkalies  in  a  stricter  scnsa ;  they  readily  dinolvo  in  water. 
Calcium  with  oxygen  conatituto  time ;  and  magnesia,  a  substanco  very  similar  to  lime, 
is  formed  fimn  oxygen  and  magnesiuni.  Magnesia  is  tho  baao  of  the  well-hnowii 
medicine,  carbonalo  of  magnesia.  For  the  future  I  shall  include  limo  and  magnciriH 
noder  tho  common  name  of  earths ;  they  diffbr  from  alkalies  principally  in  being  much 
leas  aalnUe  in  water,  and  in  having  a  slighter  affinity  with  acids. 
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Iron  comlnned  irilh  «  U^ier  pnipoHiDn  ot  oxj'gca  tlwD  that  whicb  vltt  MlMum 

ibimi  lime,  ii  oiled  oxide  of  iron,  irhioh,  in  combmaUon  with  vUnr,  prodoM*  iron-ni 
It  di&en  from  the  eaiths  ud  »lkiliai  in  being  innduble  in  witsr. 

All  tlu  nboTB-mmed  huci  &ppMr  in  iliment,  oslf  in  union  with  Mills,  foimin;  sal 
Ths  mo«t  inqxlrtaut  acidi  tie  oonilitnted  of  lluu  olonenla  irUch  I  bftve  eoUed  inti 
meduta  between  iuorganlo  and  orgaoic  anbatancei. 

Bq^ot  fbrnu,  Willi  a  luge  proportiim  of  oiygen,  ralphurio  add,  genenll;  known 
by  the  name  of  oil  of  vitriol.  Phoephojiu,  eonbincd  with  Kill  mora  of  oxygen  d 
Bulphuiio  acid  ooataiiu,  is  oallod  pboapbinio  add,  wtiicb  conMitutcs  with  lime  tiie 
■olid  matenal  of  bone«.  To  tkse  may  be  added  carbonie  add,  whieh  piodaoes  tho- 
qwUing  bubble*  of  champagne,  and  is  a  compound  of  carbon  with  a  amallei  p">P0'1'<i>i' 
of  oifgen  than  ia  found  in  sulphuric  add. 

Ibo  oamos  chiefly  of  adds  ate  employed  in  the  """'";:  of  the  aalti.  All  oombinB- 
tion^  for  instance,  of  sulphuric  add  an  called  tulpAmrte  lalti  or  tulpAaiei,  Bnt  aoiDe- 
tinua  lalti  are  named  from  their  constitocnt  alkalies ;  all  ccmhinatioua  of  potaah  with 
adds,  fbr  example,  aio  called  joifi  a/pottuh. 

The  alkalies,  potssh,  and  ioda  appear  in  our  food,  omapoonded  with  tho  threo  above- 
raeatiDned  acids.  They  form  neutral  salts  with  sulpburio  add,  aometimsi  add  aslti 
with  carbonic  add,  and  always  bado  salts  with  phosphoiio  add.  Of  these  thieo  claves, 
tho  Isst-mentioned  entor  by  tkr  the  meet  Urgdy  into  the  eompodtion  of  our  food. 

Amongst  tho  earthy  stdta,  thaM  fi»med  with,  phosphoric  add  again  ^raiL  Theeo 
are  always  bsdo,  and  can  uily  be  diseolTed  witli  diffioiilty  in  pure  water,  but  become 
easily  soluble  if  a  little  add  be  added. 

The  sulphate  of  magnosia,  known  to  orerybody  as  Epaom  salts,  is  soluble  in  wat 
but  solphsto  of  lime  or  gypsum  can  ouly  be  dissolved  with  great  diSUmlty. 

Finally,  the  ciido  of  iran  entets  into  our  food  la  conbination  witb  {diesphorio  ai 
and  the  salt  thus  fijrmed,  though  insolublo  in  water,  is  disadred  hj  adds  with  ttderabk 

The  inorgania  pcindples  of  nntrimont  are  therefore  as  follows : — Oompoimds  of 
chlorine  and  alkaline  salts,  both  soluble  in  water ;  earthy  salts  and  phosphates  of  iron, 
which  dissolve  in  water  with  difficulty  or  not  at  all. 

{  6.  The  oi^ianic  slimsntory  aubatancM  without  nitrogen  are  in  part  compmmdi  of 
oarbon,  hydrogen,  and  oxygen,  which  sio  capable  of  being  tiansCxnwd  into  bt,  and 
we  Ihareforo  call  them  eomlituentt  of  fat.  In  part  they  ooosist  of  difibrent  kinds  of  &t 
itself  all  of  which  are  compounded  of  the  same  throe  olements. 

In  most  constitnents  of  fot,  these  elements  are  combined  in  the  same  rdative  piv- 
-   portions ;  and  two  of  tbran,  hydrogen  and  oxygen,  in  the  ramo  as  that  in  which  they  an 

All  fatty  substances  contain  tho  same  proporiiDn  of  oxygon,  and  propmtions  of 
carbon  and  hydrogen  mutoally  equal,  thoogb  Tnrying  in  di&ront  kinds  of  fat.  In  com- 
parisoo  with  hydnigen,  fat  itadf  contains  much  lees  oxygen  than  water  or  the  con- 
Etitoentsoffat. 

Tho  most  important  constituents  of  fiat  aro  starch,  gom,  and  logar.  We  shall  oflen 
iaclude  thMe  under  tho  name  of  tiarvAt)  iriManen,  Starch  is  only  soluble  in  boiling 
water,  but  tho  other  two  esaily  in  cold. 

Of  the  fatty  substacces  we  must  here  montiono£nn«,  margarittt,  and  lAurinr.  Oldno 
is  the  chief  component  of  all  oils,  and  denotes  thdi  chaiacteristic  part,  which  slowly 
coagulate*  by  cold,     fieddcs  oleino,  oils  contain  a  &t  which  haidcns  moro  readily,  anil 
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-may  be  obtaked  in  crjslali,  gliUsring  like  mother-of-pearl.  On  this  aocoimt,  und  not 
became  it  ii  actuallr  firand  in  mother-of-pcor!,  it  is  e«Uod  mcFther-of-pcai!  firt,  or  atai- 
gariae.  Stearine  ii  the  SimeA  of  all  f&ta.  It  i>  the  principal  snbBtance  in  the  tat  of 
lautton  aikd  heef,  vhcre  it  is  oombinod  with  margtriiie  and  oleino.  Stearine  candles 
omitain  Bteaiino  and  mai^arine. 

While  mmt  conMJtuciita  of  fiit  aro  idcntieall;  conipoacd,  wagn  mly  containing  m 
hydK^en  and  oxygen  than  the  othen,  thero  i«  in  oleine,  with  the  same  qiuntity  of 
oxygen,  more  oarbon  and  hydrogen  than  in  ttcttrino,  and  in  iteBrine  more  thai 
margarine. 

The  above-Damed  fiitty  nibatancca  am  not  wtublo  in  vater,  and  cannot  u  meh  be 
united  Tith  other  tubetances  in  laluble  comlnnationi.  At  thongh  aatuiattd  in  thcm- 
acdrea — that  is  to  say,  vithout  any  inolination  to  combine  with  other  suhalancee,  and,  bo 
to  apeak,  itanding  impartiRlly  betveen  adds  and  basea — -we  may  call  them  luittral  fait, 
jnat  aa  the  salts  in  which  acids  and  baaea  are  in  equlibrinm  are  termed  neutnl  salts. 
By  the  admixtore  of  alkaliea,  neutral  fata  are  separated  into  two  aubstanoea,  one  of  which 
ii  called  the  sweet  principle  of  oil,  or  gli/nrine,  a  sabetanco  compounded  of  carbon, 
[hydrogen,  and  oxygen ;  the  other,  and  by  far  the  greater  par^  ii  a  fattj/  aeid,  whidi 
-combinea  with  the  alkalies  to  form  ■  (oaji.  Thns  oleine  yields  oleic  acid;  stearine,  stearic 
acid ;  and  margatine,  nurgaiic  acid.  As  glycerine,  which  has  been  scpantcd  from  neutral 
GUs  by  potash  or  soda.  Is  of  the  same  composition,  from  whatever  fat  it  is  extracted,  it 
Ibllowi  that  the  remaining  smdi  retain  the  same  proportiDn  of  carbon  and  hydrogen,  aa 
Ihe  primitive  neutral  Ikta ;  that  is  to  say,  oleic  add  containa  mom  carbon  and  hydrogen 
'than  stearic  acid,  and  stearic  acid  more  than  margeric  acid. 

The  eompoonda  of  latty  acids  with  potuh  aio  called  potosh'Soapa ;  and  ihoio  of  soda 
and  &tty  acids,  soda-soap*.  Boapa,- therefore,  may  be  regarded  as  analogous  to  salts, 
the  acids  being  on  inorganic  labstance  destitute  of  nitrogen,  the  basis  an  inorganie 
body. 

f  S.  Another  group  of  er^onio  alimtiitary  pritaipla  are  those  corttaining  nitngen, 
which  are  compounded  of  a  greater  number  of  elements  than  fU  and  its  constitoenta 
cmtain.  Of  these  constitaents  of  food,  we  have  only  to  mention  the  albuminous  aub- 
■taiices.  All  albuminous  aliments  contain  nitrt^n,  carbon,  hydrogen,  oxygen  and 
•alfAur,  and  most  of  them  phosphoras  also.  The  white  of  a  lien's  e^  gavo  its  name 
to  these  sabstancee,  which  have  been  property  united  into  one  group.  The  proportions 
of  nitrogen,  carbon,  hydrogen,  and  oxygen,  of  which  they  chiefly  oonaist,  show  a  moat 
Eurpiiung,  if  not  complete  agreement ;  recent  chomical  inrestigations  having  proved  that, 
with  lespeot  to  the  fbor  latter  elements,  their  compoaition  is  almost  identical.  Before 
this,  howevar,  the  great  similarity  of  their  properties  had  led  to  their  being  comprised 
nnder  ooe  genentl  name.  Four  of  them,  the  caseine  of  milk,  the  principle  of  iho  yolk 
<^  cgga,  the  ginten  of  grain,  and  the  globulise  in  die  crystalline  lens,  as  well  aa  the 
IJobules  which  float  in  the  blood,  am  distingnished  by  not  containii^  any  phosphorus. 
The  qnaoti^  of  sulphur  isdiSnent  in  those  seveial  substanc&,  just  u  that  of  phos- 
jilurus  ia  in  those  which  contiun  this  elomenL  In  the  following  list,  the  albuminous 
snbatancea  are  given  in  cider  aoccrding  to  the  quantity  of  sulphur  thoy  contain ;  thoae 
which  posacBS  the  higher  proportion  being  placed  first: — The  albumen  of  eggs,  the  albumen 
-of  blood,  fibrine  and  globulinc  of  blood — both  of  which  contain  an  equal  quantity  of 
salphuT ;  the  principle  of  the  yolk  of  eggs,  glutsn,  eastnno,  soli^ile  vegetable  albumen, 
coagulated  vegetable  olbunten,  and  legumine.  The  largest  proportion  of  fdicsphonu 
exists  in  Illumine ;  the  albui^ne  of  eggs  itanda  next,  whieh,  however,  i*™*"!"'  scarcely 


C^ooglc 


310  siastmrs  rmocESttBa. 

Xha  unounC  of  phoqilionw  in  aoluUe  and  cwguUtcd  TcgeUlile  nlbumeD  hu  oat  Jtt  i 
been  detoimincd ;  but  tbo  qiuuidt^  of  mlphur  and  pliofpbonu  il  aliraji  tutj  small  ia  ' 
compaiuun  with  that  of  tho  oUux  clemcata.  I 

Amongat  the  albuminaug  priaciplcs,  soluble  vegetable  albumen,  legumiiie,  albumegi  oE  | 
tbs  blood,  albumen  of  eggs,  globulioo  and  caacioe  are,  wbon  &cali,  aoluble  in  wad 
principle  of  the  yolk  of  e^>  disaolTCa  with  gmt  diffleulty ;  coagulated  Tegetahle  al 
gluten,  and  fibtine  of  tJie  blood  not  at  all.  Tba  diffeieat  kinds  of  albumen,  in  a  atdcter 
sense,  coagulate  if  boilod  in  water,  ai  OTor^bod;  haa  leca  in  bard-boilcd  egga.  The 
g^butine  of  blood  ooaguktoa  b;  waimlh  alone ;  bguioine  and  caaeino  by  acida  in  a 
wann  tempeiatute.    We  know  bow  quicldy  milk  curdioa  and  tunis  sour   in  -rarm 

All  albuminous  principles,  insoluble  as  well  aa  soluble,  are,  in  a  coagulated  atatv, 
dissolved  at  a  sMnewhat  higher  tempenturc  by  a  solution  of  potash,  and  are  ttoia  this 
BOlution  pnicipitated  by  acids  in  a  solid  foim. 

f  7.  Slf  •atlas. — After  thia  brief  description  of  the  most  important  aliamtaiy 
priiuuplea  comprising  our  nutriment,  we  shall  resume  the  account  of  digestion. 

The  whole  of  digestion  is  included  under  two  grand  processes.  Fint,  the  alimeulaiy 
principles  muat  be  dissolved,  or  very  miuubdy  divided ;  and  secondly,  if  diSarent  from 
the  constituents  of  blood,  they  niuat  bo  tmnsfuimed  into  these.  Let  us  now  see  bow 
these  changes  take  plaoo  by  the  action  of  salivB,  gaatric  juioe,  bile,  pancreatic  and 
intestinal  juice,  upon  the  eompoundd  of  chlorine,  the  Balt#,  the  c<Histituenta  of  &t,  tlia 
tatCy  substances,  and  alhuminons  matter. 

All  fluids  which  flow  to  Ilie  digestive  organji  contain  a  relatively  great  quantity  of 
water,  at  a  tcmperatuie  of  8H'  F.  Conunon  salt  and  chloride  of  poUuuiun  are  easily 
dissolved  in  this  watra',  as  well  as  tlie  pboaplioric,  sulphuric,  and  earbonic  alkalica. 

Id  the  liquid  of  the  gastric  juioe  is  a  irec  acid.    The  earthy  aslts,  thcrcfi»c,  wliicli 
wo  described  above  aa  hardly  or  not  at  all  soluble  in  pure  water,  but  easily  ao  in  acid,  are     . 
by  this  means  reduced  to  a  dissolved  state. 

Owing  to  the  higher  tcmperatujc  peculiar  to  all  the  Quids  of  our  body,  apartoffluoiids     | 
of  calcium  ia  dissolved ;  but  the  greater  part  of  it,  and  of  the  oxide  of  iron,  rranains     i 
undisaolred.    This  explains  why  the  alvino  evacuationa  always  contain  so  mndi  iron. 
Here  also  tho  gastrio  aeid  plays  au  imptatant  part,  '"«"""'•'■  aa  it  dissolves  a  portion  of     j 
tile  iron,  which  ia  tboniughly  indispensable  to  the  blood.  i 

Starch  by  itself  is  not  aiduhU  in  the  water  of  the  digestive  fluids ;  but  saliva,  tha 
locua  of  the  mouth,  poncrciLtic  and  intestinal  juice,  have,  in  oon^iuatiaD  with  each  other,  . 
1  a  remarkable  degree,  the  property  of  transmuting  starch  into  gum,  and  gum  into  augai. 
Thus,  starch  is  not  only  indirectly  dissolved,  but  is  subjected  in  that  process  to  such 
cbODges  as  render  it  capable  of  being  assitnilntod  with  the  substances  of  the  blood ;  for 
augar  is  tranaformed  into  lactic  acid  by  the  action  of  the  bilo ;  lactic  acid  into  butyric 
acid  while  pragressing  thfough  the  alitnentury  canal ;  and  butpic  acid  ia  the  Bitt  link 

he  series  of  iatty  principles  which  etc  found  in  living  bodtea.  Oleic  and  maigarie 
acid  differ  in  their  composition  from  butyric  acid  only  by  contaioing  more  carbon  and 
hydrogen  in  proportion  to  their  oxygen. 

The  last  effect  of  digestion  upon  all  the  constituents  of  (at  is  transmutation  into  fat 
itself.  Starch  and  gum  are  transfmned  into  sugar,  (agar  into  lactic  acid,  lactic  acid 
into  butyric  acid,  and  butyric  acid  into  other  fatty  substances.  I 

^feutral  Eats  arc  principally  digested  by  the  action  of  pancreatiu  juice,  assisted  by  tho     | 
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MSk  TliMttSiddidMda  the  fct  into  pnti«l««  ■oimill,  ■■  to  be  e^«U«  of  eanly  pai^ 
Indii^  timogjt  the  membranes  moiitened  by  Uu  btle.  Another  tmallor  portion  of  tike 
M  it  Mtmlly  diMOlTed,  for  the  cartmnio  &UaU  of  tlm  bile  flrM  eflbots  a  ■aponifloatian  irf 
tefat,  then  tlie  omtiniknu  action  of  the  pauoteatie  Juiee  tnnatbrnu  it  into  fattj  aoide 
and  gljMllBe :  thm  stearic  aoid  and  glToerine  atiso  from  iteatiike,  deio  uuid  sad  gtyoo- 
line  from  (duDe.    The  iktty  aoida  oombine  'with  alkalies  into  aoape,  vhidb  are  mlnUe.' 

All  the  flnide  of  the  digeatiTe  canal  act  aa  advents  upon  the  albiuninaa*  substancei ; 
and  to  this  diaKdving  aolion  almoat  all  the  componenti  of  tbete  fluid*  ooiitiibutB.  It  ia 
iqieoially  lo  with  Qa  free  acid  of  the  giwtiic  jiuee  ;  in  the  noit  pUc«,  with  the  pre- 
dfiinating  alkiU  of  aaliTa,  bile,  pancreatia,  and  inteatinal  jaice ;  then  with  oi^anic 
adabaioei,  WBtm  end  tiho  aalti  of  all  digMti*e  jtiioei.  By  the  action  of  the  aoid  of  the 
gaMrio  jnioe,  the  lolnble  albaminoiu  anbatancea  are  flirt  ooagulated ;  but  they  am  again 
diMotred  by  degieei,  by  meani  of  a  power  which  the  gaatrio  add  exeroiies  npon  nndii- 
afdred  albnminoni  snbttanccis  mippwted  by  the  alkoliei  of  the  intestinal  and  pancreatio 
juice.  The  most  impoitsnt  agents  in  the  dieaolution  of  albuminoiu  matter  are,  however, 
Ibe  organic  emnponenla  of  the  gastric  and  intestinal  juieci. 

By  the  dinolring  aetiw  of  the  digeatin  juioes,  and  fay  the  periitaltio  grinding 
motion  ofthe  walls  of  the  digestive  eonal,  fbod  i«  ttanimuted  in  the  stomach  into  apnlp 
called  tljMw.  This,  by  degraoa,  i*  randenid  more  liquid,  until  it  become*  a  tMok,  milky 
jnioe,  wfaioh  physiolc^istB  call  lAyti. 

Thia  chyle  is  essentially  a  mixture  of  disaolved  compoondi  of  ohlorine,  t^  uUa,  ingar 
not  yet  entirely  transmuted  into  bt,  of  laetia  and  butyrio  aoida,  of  finely  divided  and 
npomfiad  fbta,  and  of  aoluble  albumen.  Here,  alto,  the  latter  may  be  r^irdcd  aa  ic- 
imMDling  the  retaidning  cl«»  of  albuminous  snbstaiteea ;  and  this  n  mn^  the  more 
■1  theae  after-liqnefiKtions  have  become,  in  flie  highest  degree,  *imilar  in  thrir  propaties 
to  nlnble  albmaen  ;  bat  still  they  retain  their  original  composition. 

t  8.  Th*  ObTla..^^ThDa  the  liquefied  alimentary  principles  flow  over  the  innor 
snrftoea  of  Aa  intestinal  walla,  in  which  are  numerou*  veeaela,  long  and  nairow  cuiais 
with  thin  walli^  into  which  the  greater  part  of  this  milky  chyle  exudes.  These  vessel* 
ne,  therafote,  called  laiia^.  Not  only  their  walla,  but  also  those  of  the  blood-vessels, 
are  permeable  by  liquid* ;  and  tharefine  a  cmaideTablc  port  of  the  ohyb  alao  emdes  into 
the  Hood-vcatls  of  the  intestine*. 

Vhsn  digestion  i*  nearly  finished,  the  loctcols  teem  with  a  white  milky  juice,  which 
.  owes  iti  eolom  to  the  bt  they  have  token  up ;  for  if  do  fat  has  been  digested,  ire  find  in 
ftneveassls  only  a  clear,  transpannt  juice,  scaroely  deserving  the  name  of  chyle. 

'nie  very  numnon*  and  Bmalleat  lacteal*  gnidnally  unite  themnlvea  into  larger 
trmiks^  whicJt,  at  certain  points,  ran  very  near  each  other,  repeatedly  widening  and  oom- 
tneting,  aomediing  like  a  string  of  beads,  and  pnisuing  irr^ulor  windings,  bdld  together 
by  edhilar  tiatne,  and  fonnhig,  *B  it  were,  lumps  or  knots,  which  have  been  improperiy 
odled  intestinal  ^and*. 

^le  lacteal  veaseli,  after  having  paased  through  these  knots,  by  uniting  in  laigcr  and 
larger  trunks,  form  at  length  ooe  duct.  By  the  junction  of  thi*  trunk  with  two  ve**el*, 
'^>ich  comvey  a  while,  watery  fluid  from  other  parts  of  the  body,  and  am  called 
■iairiiinfs,  tnothor  canal  i*  formed,  which  passes  throogh  the  cavity  of  the  abdomen  and 
chest  near  the  vftrtobral  column,  and  ia  called  thefAersw  Awf,-  throng  this  the  ehylo 
Sews  into  the  blood. 

The  oompoaition  of  the  ebylc,  which  has  boea  taken  up  by  the  laetcala,  differ*  very 
UUsftimi  the  liquid  which,  during  digestioa,  >se<nit«inediiitbelowerptti4of  UmndoII 
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iatortiiiM.  IktowtiiieiaToiMli  in  their  «aawhitiiiMh«TeheeoBteTiiit«<iatofcBOto,ai» 
propoHiei  at  thmi  eontcoti  in  almoat  cnlinly  th«  Nxu  MtheyweniiLtluitput  ^the 
mti»hn«  firo«n  vbioh  they  wars  taken.  'Hu  quantity,  bawvm,  at  aolid  matter  heU 
in  iolutico  in  tha  liquids  rarica ;  aoeotdin^y,  the  ahfla  oootain*  men  w«tar  in  tha 

intaatin^  canal  into  tJja  laotetla.  The  vatcr  in  tha  latter  hai  a  graat  afinitf  to  tha 
■nbatuioca  wbiuh,  in  a  diaaolTed  or  liqucAed  atate,  flow  orar  the  interior  w»Ui  of  Uio 
intartiDea.  Tba  chyle  of  a  panca  bating  ia  man  witorj  and  thin  than  that  of  one  who 
haa  had  a  iJoitif  ol  meaL 

Up  to  the  fmution  of  the  abore-menlioDod  lamta,  the  Iri-t**!*  oommoaly  contain  an 
BlW'Ti''  wlntion  of  ecMnpoiuida  of  oUoiine  and  salta,  among  whioh  oomiaan  aaU  and 
phoaphate  of  loda  predominate,  Tith  a  oertain  ijuantity  of  (agar ;  alio,  if  any  amylaoeaua 
mbilBnaea  hare  been  jareaaiit  in  the  food,  nential  &ta,  aa  veil  ai  oleic  and  maigaria 
■oapa, — that  ia  to  aaj,  compoundi  of  oleio  and  margario  acid  with  aoda  and  potaah ;  aad. 

The  last-named  aubstanoe  ii  not  yet  quite  identual  with  the  propor  flbrina  of  tha 
Unod,  of  Thieh  (he  chancteristia  property  ia  that  of  nprnitanaanaly  ooagnlating  without 
liia  qipliflalion  of  heat  or  acid  vhen  withdrawn  from  the  IiTing  body.  The  flbtine  of 
the  chyle,  which  haa  in  other  teapeota  the  mae  piopertiea,  aoqnirea  thia  quality,  only  m 
ita  way  &om  tlie  intestinal  caqal  to  the  blood-Tceaela,  and  afiei  Lanag  left  that  part  ol 
the  lacteals  which  ia  oonvolutod  iiUo  buita. 

In  the  lacteala  also  begina  the  devdi>piiient  of  a  nd  GOleniiDg  matter,  wUch,  beaiika 
nitrogen,  caibon,  brdiogea  and  oxygen,  oontaini  some  inn.  The  quantity  of  die  tatter 
isaa  eonataot  aa  it  ia  email  in  proportion  to  that  of  the  font  flut-namedelemanta.  Thia 
anbalaBce  must  naeaMarily  be  fanned  fiou  one  of  the  albuminoua  prinoiplea,  and.  an  iron 
salt  of  the  chyle.  It  ia  the  oceaaiOD  of  the  li^ht-red  colour  ao  often  rematked  in  the 
Bopeiior  part  of  the  tluinoio  duct.  Thia  oonatitueot  of  the  ohyle,  ccmtaining  iron  and 
nilntgan,  ia  caUei  ahurinf  <iiaUer  of  dkt  Uovi,  beeanae  blood  paaaeaaai  no  othw  ooniti- 
tuent  of  this  colour. 

How  br  the  formation  of  blood  has  new  adranoed,  will  best  be  seen  if  I  paaa  to  tlie 
deaet^tion  of  the  blood  itscll 

{  S.  nw  Blood. — In  the  blood  of  man,  veaiclea  ate  auaptnded  containing  a  red 
substanoe,  and  white,  granulated  oorpuaclea.  The  fomar  are  called  wtound;  the  latter 
imithltrtd  Ntad  fftoMei. 

The  luid,  in  irtiieh  the  Uood  globnlea  are  oootinwdly  in  motion  in  the  liring  body, 
is  alwkya  impregnated  with  three  diArent  kinds  of  gw— oxygen,  carbon  and  mtrogoi. 
Apart  fiom  these  gaaea,  the  blood  o(msi>>a  of  a  eolntion  of  solte,  ■ihiuninnn.  fntart^nwa. 
&t  and  eugar.  Whoa  withdrawn  &om  tlie  Tnos  or  arteries  tbe  blood  d^Kints  «  red 
ilo(,leaTing  a  yellowidi  liquid.  The  forma' caatains  princqially  the  Abrine  and  oohnued 
matter  of  the  blood;  the  latter  it  albnmcn  and  salta.  Fat  is  equally  distributed  in 
both.  This  eepaialion  into  clot  and  liquid  arises  Ihtm  the  property  of  fllnine  to  ccngu- 
lata,  as  so<m  as  the  blood  is  ramoved  front  the  influence  of  the  living  body.  While 
ooagnlatmg,  the  Shrine  incloses  the  Hood  globules,  and  theref<Ke  the  dot  letaina  tha  red 
cekmr.  In  tha  vcaaals  of  the  linog  body,  flbrino  always  ezisti  in  the  dissolTsd  state. 
This  ia  in  part  efieoted  by  the  salt  and  the  pmdominanee  of  alkali  in  the  blood ;  but  only 
in  part,  beoause  the  salts  and  ni^aiina  are  net  able  to  keep  tJie  disaolved  fibiiaa  out  of  the 
body.  The  snppoaiti<m  may,  thste£>re,  be  justified,  that  the  ILbrine  leaves  the  blood  and 
blooi-Taaaela  of  the  living  body  befuieit  has  become  ripe  lor  ooagulatuo.    Out  of  the 
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bndf ,  flbrine  imdergoM  tliu  iIcTelopinent  in  th«  blood  itacU;  and  cwgiiUtM,  ercn  vhere 
tanpentnre,  motioo,  and  protection  bmn  tlis  eitcniBl  air,  have  been  maintained 
utificiallj  u  much  ai  poaibhi  as  it  had  been  doting  life.  I  eomider  tJic  oxygen  eoa- 
tained  in  .the  blood  itielf  the  chief  cause  of  thii  change. 

The  ooIoDTud  ^hnles  conaiat  of  a  vhite  capsule,  eontuoing  a  red  liquid ;  Qua  cap- 
tale  being  of  an  albnminoua  anbatanoe,  ia  ao  tnuipaient  that  it  becomea  entiroly  inridble 
when  the  colonring  matter  haa  been  vaahed  out  of  the  gkbnlea  by  a  aufficient  quantity 
of  water.  The  red  colouring  matter,  which  ia  contained  in  the  blood  globulea,  besidea 
■ereral  lalts,  fkt  and  albumen,  ia  inviaiblc  through  ita  pellucid  encloaure.  Iron  ia  the 
dement  which,  in  the  colouring  matter  of  the  blood,  ia  united  with  nitrogen,  carbon, 
hjdii^eu  and  ozj^en,  juit  aa  anlphur  or  phoqjhorua  are  in  the  albuminoua  subatancea.  Ita 
preaeueo  ia  indlapensable  for  the  Ibimation  of  the  colouring  matter ;  therefore  ia  iroi 
deaciona  in  many  di«e«K>,  when  the  blood  containod  in  the  flneat  veaaela,  and  ihining 
thnoglt  tho  akin,  haa  loat  ita  cclouiing  matter.  Thia  red  pigment  of  tha  blood,  whco 
fttab,  iaaolnblein  water,  and  Mill  mar*  Min  alkalies,  which  an  erm  capable  of  diaK' 
ing  it  in  a  dry  atate.  Tho  alkali  of  the  Uood  fasilitntes,  thcrefcru,  thetdutianof  the 
(uloBrlng  matter. 

No  albnminoua  iubatanco  ia  ao  abundantly  diaaolred  in  the  blood  aa  real  albumen, 
which,  remaining  is  tha  liquor  after  ita  aeparation  &om  the  clot,  ooagnlate*  only  at  the 
boiling-point,  jmt  lika  the  white  of  an  egg.  Traaoi  of  caasine  are  Ibund  with  the  olbu- 
BWn  in  die  blood. 

?i«afa  blood  manifeata  an  alkaline  action  with  bitana.  Thli  ia  to  b^  attrOntted  to 
he  pKaanoe  of  a  baaie  pheqifaato  of  toda.  Anumgit  the  aaita  of  the  UoM,  pboi^utte  Oi 
wda,a>d  and  oarbmiat*  of  aoda  predominate.  Totheaeaalta  maybe  added  the  Mitipaniid 
ofpotaah  with  the  aame  acida;  beddes  the  aolphalee  of  aoda  and  paCaah,  the  phoepbates 
of  Ihne,  magneaia,  and  oxide  of  inin,  are  all  aalta,  which  are  oonreyed  to  the  blood  with 
tkechyie. 

In  our  own  time*  ehendata  hare  aneceeded  in  dcteoting  fluoride  of  ealdum  among  the 
omalitnenta  of  the  blood. 

Inat  as  of  all  oflier  albuminous  nurtten  existing  in  the  aaum  of  the  blood,  albumen, 
Aidly  ao  called,  ia  the  meet  abnndantly  lepreaentad )  ao  alae  common  Mlt  or  (diloride  <rf 
■odhns  predominates  among  ioorganio  subetanoea.  Chloride  of  potassiam  ia  present 
in  idatiT^  smalbT  qnaBtity. 

Blood  eontains,  if  examined  when  taken  quite  btih  ftom  the  liring  body,  oleine  and 
margtiiDe.  But  Aey  are  Ttirj  npidly  deeompoaed  into  olaio  and  matgaiio  soaps,  by  the 
"^uenee  of  tha  albuminoua  snbstancea  and  the  oarbonatca  of  potaah  and  aoda  in 
idood.  With  them  another  fatty  lubstanoe  ia  also  present,  remaikablo  ftor  the  amount 
of  aBioijeu  and  phoa]diinus  which  it  contains,  and  a  seoond  distinguished  ttma  most 
vegstable  and  animal  bta  by  ita  phoaphoius. 

Analoginu  to  the  neutnl  &ts,  conaiating  only  of  oxygm,  hydrogen,  and  carbon,  wa 
find  a  compound  intenoadiate  between  &t  and  wax,  containing  less  oxygen  than  i ' 
fDnner,  and  incapable  of  being  aaponifled,  bearing  the  name  of  bile-fat,  only  becan 
had  tint  been  discovered  in  the  Inle. 

Sugar  ia  always  fbnnd  only  in  a  nnall  quantity  in  the  blood.     Before  it  irarhaa  the 
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OBIGIX  OF  THE  SOLID  BUBSTANCES  OP  THE  HUMAN  BODY. 

i  10.  Tbo  blond  is  oonTSTcd  trom  tha  heart  to  all  parts  of  ths  bodj.  Tbe  haart 
pn>p«b  it,  bj  n^ulir  contraetioiis,  into  the  Tonels,  vbioh  hare  also  a  r^nlar  pulaatko, 
and  aie  colW  tritriet.  These  ramify  in  amaUer  and  Dnallsr  twcIii  idiich  at  lenglli 
from  Ibeir  minute  lize  are  called  eafUlaria,  and  pervade  in  very  great  munber  all  Iha 
orguu  of  OUT  frame.  Bj  means  of  the  arteriea  ercrypart  of  tbe  body  icoeiTes  arterial 
Uood. 

Hio  dinolred  mbstancea  of  tbe  lilood  pasa  emywIieTe  tbrongb  tbe  vtlla  of  the 
nplUrica,  fonoing  thus  vbat  i>  called  ^le  piia  ef  mUriliM.  A*  the  fluid  bom  irhicL 
cryitali  am  precipitated  it  nailed  mothcT'lye,  ao  we  may  call  tbii  juioe  of  ontritian 
mother-juice  of  the  solid  oonstitnents  of  the  body  i  tor  all  Teaiclea  or  oellulea,  Sbres, 
and  fonnleai  depoaits,  compoaiDB  the  ssrenl  aolid  parts  or  tusoea,  are  fbrnied  tnaD  dw 
Eubatonces  diaaolTcd  in  the  joice  of  aatriboii.  Thia  mother-juioe  nt  the  same  time  ovm 
its  immediste  origin  to  the  blood. 

{  11.   As  the  transudation  of  the  blood  is  dependent  on  its  789-thousandtha  of 


salts. 

A  certain  qiuntity  of  the  inoTgamo  constitaenta  of  the  blood  la  tbavfore  to  be  fimiMi 
in  all  tisstm.  Some  of  them  ace,  bowerer,  lemackable  fbr  a  vay  cqiecisl  affinity  to 
certain  tisnm.  Thus,  basic  phosphate  of  limo  predominates  sot  oidy  sbors  all  odm 
inorganic  substmcrs,  but  slsoaborealltbeiTOthcreamponaiti.  He affltiity of  eotmnon 
alt  to  ths  cartilages  is  equally  conspicooos.  The  mnaoles,  cm  the  otflei  hand,  cotttain  an 
oqnally  large  portion  of  obloiide  of  potassium,  the  quantity  of  eommon  aaltbcitig  but 
^ull.  Thus,  while  the  blood  contains  much  mora  oommoa  salt  than  chloride  at  potas- 
Dom,  the  mnKlee  poeesfw  much  more  of  the  latter  than  ofthefdnner. 

Fluorido  of  cslcium  is  onoUier  inorganic  eonatitnent,  whioh,  vhilst  coDtained  in  the 
blood  only  is  a  small  qusntitr,  forms  a  neeeaaary  material  foi  certain  tiatoes.  Bodes 
and  teeth  regularly  attract  this  sabstaiMe  &t>m  the  blood.  Herrin  also  *o  may  locog- 
nisD  one  of  those  peculiar  offlnitiea  of  tissnos  to  certain  inorganio  substancas  of  tho 
blood. 

CsrboDste  of  lime,  or  chalk,  n-hich  of  itsrif  is  instduble  in  n-atcr,  has  not  yet  been 
discoreied  in  the  blood ;  but  it  is  posaihlo  that  it  msy  pan  as  ttuh  thniu^  ths  oireola- 
tion  into  tho  bonc4 ;  fbr  the  earbonic  acid  and  chloride  of  polawiaM  of  the  UMd  bttn 
die  power  of  keeping  small  quantitiss  of  carbonate  of  lima  in  a  disaolred  state ;  and 
one  part  of  ths  carbonate  of  lime  is  fanned  out  of  the  anlphate  of  lime,  which  raachea 
As  bkiod  with  tho  water  and  other  Dotrimmtts  wo  take.     This  sn^ihate  of  lime  is 
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dcMoipowd  with  oailKtiMta  of  ■gdm.M  u  to  fona  lulphate  of  aoda  md  carbraiato  of 
lime.    This  nsv  compound  U  ■  ch»«ateriBtic  caoititDnit  of  the  bonw. 

t  )!.  With  k  mutU  qoaotitj  of  moat  of  the  inorganio  compoundi  m  the  jniee  of 
DDtiiiiMnt,  K  put  al«D  of  the  albnnien  of  tho  blood  pawci  into  rU  tiiBnea. 

But  certain  lawi  of  affinity  prerail  ilao  uoongst  the  albumiiuMU  mibatancM,  which 
dattnniiu  their  appeaiwue  in  a  t«piUr  way.  Thna  the  erjrBtaUina  loni  of  the  eye 
•nmpiiatea  the  ^boUne  of  Out  blood,  the  irallj  ef  the  blood-veocla  eaaeiiie,  and 


It  a  tiuo  the  Utter  i>  not  entirely  identical  irith  the  Sbiine  of  the  Uood ;  for  it  is 
lotin  themuacleainadinolTedstate,Imtfaniuflbre«,  vhich  Are  chanoterLrtiD  of  fleeh. 
And  yet  thia  flbrino  of  the  muaclm  ii  more  tuuily  dinolved  in  water  containing  a  bw 
dropt  of  hydioahloiio  acid  than  coagulated  flbrine  of  the  blood. 

The  inflnanoe  of  theae  lairs  of  affinity  a  itall  moio  extenaiTe  with  lesvd  to  thoaq 
tiaoai  which  contain  modified  albominoua  sabitancoi.  To  these  belong  Aani,  giiaiiai, 
nd  bb  (uiftenM  »f  liejltmu  tittuti. 

Horn  iaoompond  of  nitrogen,  carbon,  hydrogen,  and  ozygoa  in  jnoporliona  altosother 
■bnlBi  to  thoee  of  the  albuminous  mbatsnecs.  It  coTers  the  onter  aurtues,  it  lines  tho 
Tilla  of  all  earitiea  of  the  body  {  lar  the  epidermis,  nails,  hair,  the  coating  ot  tho 
uneous  membranes,  hning  the  cavities  of  the  intestines,  the  windpipe,  month,  and  other 
interioir  parts  of  enrbody,  coniist  of  homy.aubatancee. 

Bnt  thongh  these  paits,  so  difierant  eitemally,  are  all  eelled  horny  substanoea,  on 
ueonnt  of  their  affinity  in  composition  wi^i  the  homs  of  cattle,  they  are  by  no  means 

conndeiahle,  they  contain  sertain  quantities  of  sulphur,  which  element,  besidas  nitrogen, 
carium,  hydrogen,  ami  oiygHi,  is  to  be  &nind  in  all  of  them.  The  smallest  quantity  of 
■nhJuiT  is  contained  in  the  efddenois,  and  the  ""*■"£  of  flie  mnoous  membranes ;  tho 
nails  contain  men,  the  hair  most  The  two  latter  aro  with  Tcry  great  difficult  solublu 
in  acetio  acid.  All  homy  anbataneea  agree  with  each  other  and  with  the  albnminous 
nlBtancea  in  their  solubility  in  potash,  from  which  solution  they  are  predfataled 
byidds. 

We  have  to  diitinguish  two  hinds  of  gelntine :  the  one  is  prepared  from  the  cartilages, 
tWoUwr  from  tho  booea. 

Bans-gelatine  is  obtained  by  boiling  bones  in  vat«r.  A  saturated  hot  wlutiofi, 
vhich  has  been  thus  prepared,  ooogulatos,  when  OM^ing,  into  •  thiek  gelatine,  which 
nrdli  by  the  addition  ot  cold  water,  and  is  dissolled  again  when  boiled.  In  short,  thia 
wlxtanee  is  the  well-known  glue,  which  plays  inch  an  impntant  part  in  the  oidinary 
>ffiun  of  life  ;  it  is  the  same  snbeUnoe,  beHcr  known  as  jally,  into  which  Teal  broth 
<»sgqlatCH  in  cooling.  But  gelatine  is  not  as  such  cont^ned  in  the  bones ;  it  is  pro- 
duced by  a  slight  transmutation,  which  this  organic  basis  (rf  the  hone*  nndergoes  iu 
litsling.  Therefin^  bones  are  called  a  gelatine-yidding-tissue,  which  appellalian  is 
jnMly  extended  to  many  other  component  parts  of  our  body ;  that  is  to  say,  to  those 

"mdi  with  each  ctiiar.  For  tho  last-mentionod  property  they  are  nmetimes  called  bind- 
ing tinnes,  though  generally  known  as  oellulsr.  The  sti«tum  of  the  akin  beneath  the 
cpidsimis,  the  exterior  covering  of  the  Inngs,  of  the  intestine^  of  the  muscles,  of  tho 
Mrves,  of  the  bones,  snd  of  many  other  organs,  consist  fin-  the  greatest  part  of  Sbrcs, 
i^aioh,  as  well  as  the  bones  thenuelvea,  yield  gdatine  whan  bnled.  The  bgnMftimish 
s  elssi  sridenoe  of  the  affinity  c^  tho  golatinons  tissnoa  with  phosphate  of  lime. 
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HUngen,  caibon,  hydrogm,  utd  aijgea,  vith  a  wrr  tnali  qsntity  of  ts^ft 
eompooe  tlia  bone-g^liiia.  I  mantiotMd  bcAira  Chat  it  ii  tdatds  in  hot  watFc ;  and  I 
will  only  tM  its  important  property  of  not  being  piecipitatgd  fnn  thia  aolutioc  by 
acetic  add. 

Bimilarif  to  the  bonea,  the  cartilagoa  yield,  wbcii  boilad  lor  a  longtk  of  time,  a  pecu- 
liar gelatiiie,  called  gelatine  of  cartilago.  This  oantaina  (ha  saaw  eUumta  m  ttw  boo*- 
gelatine,  only  in  other  propoitioni.  Whila  it  agreea  vith  the  laUec  in  ctiAninig  to  a 
jelly  vhen  the  hot  eolulian  cools,  it  ii  the  ditticctiTe  character  of  gelatine  at  cartilage, 
that  strong  add  produces  aprecipititian  from  a  solution  of  it  in  nter.  I  refer  here  agaia 
to  the  abovB-DuntioDed  affinity  of  the  tiirae  yielding  gdadne  of  oaitilaga  with  oc 
jnoamlt 

Whilst  hom  and  gelatine  poncaa  an  eaienlial  limilarity  in  Uuir  compcaitiDn  to  tha 
ijbumuunia  inbatanooi  of  the  blood,  by  sontaining  sulphur,  the  daatio  £bna  aro  without 
tbii  ingredient.  But  the  latter  still  contain  nitrogen,  earboo,  hydrogon,  and  oxygen. 
In  SQch  a  proportion  as  to  lemiud  us  directly  of  the  albuminoua  subatanoei  in  a^ta  nt 
this  dUhrenoB.  TheiT  abeulate  inaolubility  in  water,  as  well  as  thcdi  resistance 
acetic  add  and  potabh,  prove,  howerer,  that  with  reapoot  to  tbur  propeitiet  Qiey  deriate 
the  fiulheat  Aom  the  albmninaus  luhataDcea.  lu  these  diasolTing  media  thoy  keep  for 
days  aitii«ly  nndissolTed. 

Elastic  fibres  are  found  ia  an  abmuiant  quantity  in  Oia  ligamenla  called  Tsrtebne, 
which  unite  together  the  di£erent  bones  of  the  spine  ;  besidet  being  found  in  the  longa, 
the  walls  of  the  arterios,  and  isolated  in  many  othv  parts  of  the  body. 

That  horn,  gelatine,  and  the  aabetaaoe  of  the  elaatio  flbrea,  are  justly  to  be  r^arded 
as  modified  albuminous  enbatsncee,  is  proved  by  the  &ct,  Aat,  wi^  the  exceptian  of  a 
very  small  quantity  of  &t  ooatuning  nitrogen  and  phoaphomi,  no  othec  conqiounda  ot 
nitrogen  are  present  is  the  blood  than  the  albuminous  matten,  which  alaa  are  the  cmly 
ones  that  contain  aulphor.  Homy  snbetancea  and  gelatine,  boA  of  ■whith  contain  mdf 
phnr,  can  thus  only  haTS  their  origin  ia  the  albnminous  principlea  of  tile  blood.  Pw- 
hapa  it  mi^t  be  soggeeted,  that  the  fat  of  the  blood,  wbioh  containa  nitrogen,  a 
produce  the  subilance  of  the  clastic  fibres;  but  the  quantity  of  this  &t  is  moch  too 
small  for  the  considerable  qnanlity  of  elastio  fibres  in  our  body  to  be  deiiTed  from  it 
The  oonclusion  that  the  albuminaua  compounds  aie  the  only  originating  aonree  of  tb 
homy  subatancee,  geUtina  and  the  claatio  fibreo,  ia  rendered  miqileBtionable  by  the  fact, 
that  none  of  theao  BubstAioes  aie  Eonnd  at  sneh  in  the  blood. 

i  13.  In  finah  tianieo,  hxtj  •ubatanoes  are  "^y  preacnt  is  the  fona  of  noatial  & 
aaolaiiM  and  margaiitie. 

There  is  scarcely  any  part  of  the  body  from  which  these  neutnl  fsts  am  ontirdr 
ahoent.  There  is,  hoverer,  very  little  bt  in  the  Inngs,  and  leu  in  the  teeth.  It  oziiti 
in  great  abandauoe  under  the  bIlui;  in  the  bones  as  manev;  in  the  meseMety,  by  wliidi 
the  intaslinea  in  the  abdominal  carity  aro,  as  it  were,  siwpended ;  in  the  ortiit  of  the 
eye;  and  in  the  female  breaila,  The  smoothness  and  ronndnees  of  the  fitnns  of  Ibmaba 
and  cMldrai  are  due&y  attrilnUKblii  to  tlie  biyen  of  fat,  iriiioh  canae  the  soft  conreiitica 
of  their  lUn.  This  £U  is  mnch  less  abundant  under  Ae  sUn  of  men ;  and  the  ibr 
Ihereftee,  of  their  bane«  and  muscles  are  mnch  mors  stron^y  defined. 

Oleiue  and  marguine  are  mingled  in  very  di&rent  proportions  in  different  parts  of 
tlu  body.     I  mentioned  abore,  that  margarine  ccagnlstes  more  readily  than  olcine. 
foUowB,  that  the  gnatw&e  predominaneo  of  oleme  and  msTgariae  in  any  part  of  our 
body,  the  greater  also  will  be  the  lulnieity  ai^  fiuidily  of  thsbt;  aB,&r  instaae* 
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the  mamnr  of  tlie  bonei  and  in  the  bt  under  the  akin.  Tba  flimor  fit  again,  irbieh,  for 
mstamoe,  tnmnindi  tho  kidney*,  ccntaioi  mora  nuoBarine  tlun  oloine. 

We  Bud  tite  bile-fiit  of  the  blood  nocluuiged  in  thebnun.;  but  the  latteF  contaiiu 
beaidn  this  al«>  oSeiae,  nuugarine,  and  anotlier  kind  of  fnt,  in  irhioh  oaitoo,  hydrogen, 
■nd  oijgrai  are  combined  vith  nitrograi  anil  i^iasphonu.  Without  thii  poouliar  ttt  the 
Imiu  oumot  exint  It  ii  ramarkaUe  that  this  brain-fat  hai  berai  dstected  not  only  in 
the  blood,  but  alio  in  the  yolk  i^  egg*. 

}  14.  Sngiriianigularoonititaeat  of  the  liver;  the  mniclee  contun  also  a  peculiar 
kind  of  togn,  OLQed  sugar  of  the  muMles.  Lantio  acid,  a  rabatanoe  soluble  in  Tater, 
and  onnpomided  of  carbon,  hydrogen,  and  ox^en,  eiaotly  in  the  aame  piopratioD  as  in 
■ugar  of  grapes,  is  found  in  the  muscles  in  wmiiderablo  quantities.  In  tlie  brief 
description  of  digestion  we  *av  that,  by  the  influence  of  tho  bile,  lactic  acid  1)  formed 
from  sugar.  It  is  more  than  probable  that  in  the  musoles  alao  ladio  acid  is  producod 
from  theiz  peculiar  sngarj  in  sbort,  tho  conaldtuenti  of  litt  an  also  pieient  in  the 


OH  SECB^nOH. 

t  15.  OsfUU  of  B«o>atlMl. — The  sum  of  the  processes  which  I  have  described  in 
■  former  sectioD,  in  order  to  explain  the  origin  of  the  solid  constituents  of  our  body,  is 
designated  by  j^yuologista  as  nutrition  in  the  strictest  sense.  Kot  all  matters,  howerer, 
trhieh  tnnsude  through  the  capillaries  from  the  blood  are  to  bo  crauidered  as  ItaTing 
1  direct  ihani  in  the  origination  of  the  solid  ctoistitnenta.  A  Tery  great  propotion  of 
the  tranaudud  matters  do  not  contribute  to  the  nntrilitni  of  the  tissues,  but  remain  as  a 
liquid,  vbich,  baring  been  attracted  or  piepaied  by  certain  organs  team  the  blood,  is 
collected  into  receptacles,  and  out  of  fbran  discharged  into  certain  carities  of  the  body, 
or  altogethor  out  of  it.  These  reooptadea  aie  oAen  simply  canals,  called  seoretmy  ducts 
of  the  organs ;  irhilst  the  organs  themselves  arc  called  glands.  In  other  cases  the 
■Dcrctory  ducts  lead,  before  they  discharge  the  liquid,  into  irider  reaemurs,  called 
Uadden.    Thus  ve  have  a  leminal  bladder,  a  gall  bladder,  and  an  urinary  bladder. 

The  fluids,  irhich  are  attracted  and  eolleoted  ftwn  the  blood  by  the  glands,  are  in 
■oma  lespeols  of  a  q>eeial  and  immediate  use  in  nlation  to  the  body,  by  assisting  tiio 
functioiui  of  re^ooduotion  and  digestion.  All  fluids  which  eo-oporatc  for  these  two 
NHstial  functions,  in  preserving  tlie  species  and  tho  individual,  are  included  under 
the  geaeial  head  of  secretionB.  In  aA  secretory  fluids  there  is  contained  oore  or  less 
Titer,  which  is  a  necessary  condition  of  liansudation  generally. 

i  IB.  I  begin  with  tlie  orom,  not  only  on  aooount  of  its  importance  in  tho  pre- 
MTvation  of  tho  species,  but  because,  next  to  the  tissues,  it  js  the  flrmest  of  the  products 
of  wcTotion.  It  forms,  thorcforc,  a,  kind  of  tnnrition  fh>m  the  tissues  themselves  to  tho 
Kcntlians.  As  the  hunum  oTum,  in  the  earliest  state  of  its  development,  can  only  bo 
pciceivcd  by  a  high  magnifying  power,  its  investigation  bos  been  incomplete.  We 
know  certainly  only  this,  that  it  consista  of  an  slbuminoui  substance,  combined  with 
oJrinc,  margarine,  bniin-DU  GOntaining  phosphorus,  bilo-fot,  sugar,  and  the  inorganic 
-oiostituenU  of  Uie  Hood. 

i  IT.  The  seminal  fluid  can  also  be  subjected  only  to  a  very  imperfect  analysis ;  but 
its  thief  constituent,  the  «flT''"Bl  prinoiple  (spermatino),  is,  in  its  essential  properties,  so 
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noiriy  utalogoiu  to  albomiaoiu  anbnimcea,  that  ire  may,  without  hcsitatian,  i:lassily  it 
wieL  them.  Should  fiitiira  inveitigations  confinn  the  sli^t  diatinctioii  alreadf  ob- 
served, the  aeminiJ  principle  will  (till  be  proved  to  be  n  compound  verj  limilaT  to 
allniminDua  lubstancca ;  but  it  ii  not  real  slbumen,  as  It  doei  not  coignlate  hj  boilmg. 
The  ceniinal  fluid  contaiiu,  moreover,  some  tme  albumen  combined  with  soda.  Some 
fat  and  inorganic  lubstances  are  alas  contained  in  the  seminal  fluid ;  but  their  prc^tertie* 
and  piopoitionBto  quantities  have  not  been  accimtely  invwtigated. 

{  18.  An  albuminous  componnd,  which  as  such  is  found  in  the  blood,  though  ii 
small  qnantitj,  is  abundantly  collected  towards  the  end  of  pregnancy  and  after  confine- 
ment in  the  breast  or  lacteal  gland  of  the  female.  It  i*  the  oaseine,  which,  as  contained 
in  milk,  forms  an  essential  alimentary  principle  for  the  inflmt. 

Caseine  is  the  substance  which  coagulates  at  the  soi&ce  of  binling  milk,  in  the  finw 
of  folded,  wrinkled  mcmbranei,  which  as  often  as  they  are  taken  ofi'  are  succeeded  by 
oth«n.  It  is  cuanpletcly  and  rapidly  acpaiated  in  thick  flakes,  if  milk,  which  when 
fl«sh  is  alkaline,  is  boiled  with  an  acid — for  instance,  widi  aoetic  acid.  In  thia  way 
milk  is  icpanitod  into  a  finn  patt,  which  contains,  bcndcs  oascino,  a  gt««t  quantity  of 
&.1 1  Bod  into  a  liquid,  in  which  are  augar  of  milk,  the  rot  of  the  milk-fat  or  butUr, 
cGitain  inorganic  substancca,  and  the  add  which  has  been  added ;  this  last  liquid 
represents  the  well-known  whey. 

The  sugar  of  """IV  is  a  constitueat  of  £it,  like  the  sugar  of  grapes,  into  which  the 
former  can  easily  be  transfbrmcd  by  acids.  Sugar  of  milk  diflen  from  the  sugar  of 
grape*  in  being  incapahio  of  vcnoua  fimnentation  by  the  addition  of  yoait.  This  fbnncn- 
tation  conusts  in  the  tnmsmutation  of  sugar  of  gnipes  into  spirit  of  wine  and  carbonic 
acid ;  bnt  as  adds  tronsfbnn  sugar  of  milk  into  sugar  of  gntpes,  the  former  also  is 
mediately  fbnncntable.  Sugar  of  milk  is  soluble  in  water,  and  consists,  like  tactie  acid, 
of  carbon,  hydrogen,  and  oiygon,  in  the  Some  proportions  as  sugar  of  grapes. 

It  is  peculiar  to  sugar  of  milk,  that  its  sweet  taste  is  very  slight.  Here  alao  we  see, 
as  formerly,  when  speaking  of  acids  and  salts,  that  taste  is  a  Tery  deceptive  test  ot 
chemical  distinctions.  As  sugar  of  grapes  is  found  in  the  chyle  and  blood,  and  coirea- 
<  ponds  in  iti  compodticin  and  properties  rery  neariy  with  sugar  of  milk,  the  latter  i> 
thercfbre  to  be  derived  from  the  sugar  of  grapes,  and  also  from  the  amylaceous  sab- 
stances  of  OUT  nutriment,  which  are  trwisfunnablc  into  sugar. 

When  we  speak  in  ordinary  life  of  butter,  (his  has  a  much  wider  aignificalioD  than 
chemists  attach  to  the  name  of  liutter-bls,  orbatyrine.  In  the  latter  sense,  wc  un&iTEtand 
,  by  it  a  neutral  &t — fluid  at  oidinsjy  temporatorca — which,  when  combined  with  alkalies, 
produces  a  soap,  the  acid  of  which,  when  free,  la  very  volatile,  and  possesses  a  strong 
acutesmelland  taste  of  butter.  This  add  is,  therefore,  called  butyric;  but  in  butter, 
butyrine  is  mixed  with  oleine  and  margarine ;  and  by  the  saponification  of  butter,  wc  not 
only  obtain  alkali-salts  of  oleic,  margarie,  and  butyric  adds,  but  also  of  three  other  fattj- 
acids,  which,  like  butyric  add,  are  remarkable  for  thdr  volatility  and  pongent  smell. 
I  call  them  csscic,  sudoric,  and  capric  acids  (capronic,  caprylic,  and  caprinic  acids  of 
other  authors) . 

'While  butyric  acid,  with  other  fatty  adds  found  in  our  bodies  compounded  with 
glycerine  or  alkalies,  contains  in  proportion  to  oiygcn  the  least  quantity  of  carbon  and 
hydrogen,  the  latter  two  dements  are  more  abundantly  icprcsFuted  in  the  three  other 
volatile  adds  of  the  butter,  namely,  casdc,  sudoric,  and  capric  adds,  the  fint  containing 
the  smaller  quantities. 

As  milk  contains,  among  Its  inorganic  coDititaents,  common  vlt  and  chloride  of 
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pMUniun,  vhieb  ii  limikr  to  it,  u  well  ti  Ihs  oompoundi  of  puMih,  lime,  mr^gn.»ia^  md 
(Uide  of  inm,  villi  phocphoric  amd,  it  u  appaient  thtt  the  moct  inqiortaiit  hue,  and  the 
rntM  imptntuit  add*,  together  with  the  compouiuli  of  ohlorine  of  the  blood,  ire  repre- 
seuled  in  milk ;  that  ia  to  nj,  aU  the  inai^asio  ■obilaiieee  to  which  diflbimt  tiamet 
poaaeaa  a  distauot  and  peculiar  siBnit;,  are  there  repreaented. 

{  19.  Saliva,  gailria  juiee,  bile,  pancreatic  and  inteaUnal  juice,  have  already  boon 
diBcaaMd,aooonliiigto  theirurendputaiathedigeativepioaeaB.  I  haTc  briefly  to  leriew 
them  here  alio,  as  they  take  aa  impott]mt  place  among  the  (ubstsiUNa  twuudiug  &xim  the 
blood,  through  the  walls  of  the  oqiiUarioa.  An  aUniminoul  iwaipouiid  which,  &am  ita 
pnaeoce  in  aalin,  iuu  been  called  the  uliva  prinoipla  (ptysling),  oleio  and  margarie 
nftaliea,  bils-fi^  a  Sai  cnntoiniiig  [dioaphanu,  and  all  tlie  inoigBnio  subaUmce*  wMch  I 
hare  ipecifled  ai  oonlained  in  IJlie  blood,  elcaily  beapeak  the  origin  of  saliTa,  which 
i^peara  in  the  mouth  mixed  with  mucua. 

In  ths  saliTO,  as  it  Sowa  from  the  ■eoretory  canals  of  tha  aallTai;  glands,  alkali  pre- 
doadnatea.  Why,  at  the  aame  time,  tlio  fluidi  of  the  mouth  aie  so  seldom  fbnnd  acid, 
i*  not  yrt  thonnighly  known,  as,  aocoiding  to  the  most  recent  Teaearches,  oren  pure 
BUKna  of  the  mouth,  unmixed  with  saliva,  appears  to  poaaeea  alksline  pmperties. 

i  20.  Oaatrio  juice,  furnished  by  the  small  glands  of  tho  stomach,  also  contains  sn 
ttguuc  (ubstance,  which,  like  the  albuminous  matters,  is  neither  'l^'i'""  nor  acid,  but 
oenaiatsofDitii^en,  carboD,  hydrogen  and  oxygen,  and  is,  at  allsToUs,  closely  allied  with 
the  albomiuoua  mattcn,  though  it  difTcra  from  them  in  some  leas  essentisl  properties. 
Aa  h  cannot  be  denied  that  this  combination  haa  a  highly  important  influence  in 
disadTing  the  albuminous  subataoocs,  the  digestion  of  which  ia  one  of  the  first  con- 
diCJona  of  the  focmation  of  blood ;  it  haa,  there&ie,  not  improperiy  been  called,  fmr 
tminaia,  the  digeatiTe  prindpLe,  or  pepain.  The  digestiye  principle  is,  howerer,  rery 
ngOTOnily  tuppoitod  in  ita  dissolTing  action  by  a  &ee  acid,  to  which  the  gaatric  jnic« 
owes  the  property  of  reddening  litmus.  This  is  to  be  conudered,  according  to  the  moot 
'  iTeatigatioii*,  as  hydrochloric  acid — an  inorganic  acid  ounsiadng  of  dihirino  and 


jbuoog  ths  inorganio  substaoMs  of  gastiie  juice,  we  have  beaides  to  mmtion  tha 
emapoDnds  of  chlorine  with  sodium  and  potaeaium,  with  calcium,  '"fgi°ai^ini,  and  iron, 
and  vith  the  pheqiharic  salts. 

{  21.  In  t2ie  secretion  of  the  liver,  there  are  two  peculiar  oiganio  acids,  ona  of  which, 
only  mtnigen,  carbon,  hydrogen,  and  oxygen,  is  called  eAolit  acid;   the 


quantity  of  sulphur,  I  may  call  sultdiurised  cholic  acid.  Apart  &om  tha  liver,  no  trace 
of  these  adds  is  to  be  found  in  the  blood.  They  sis  thereHne  not  clabtnated  in  the 
gcncnil  elrouhition,  but  by  the  actioik  of  the  liver. 

A  awcatiah-bitteT  taste  i*  not  only  peculiar  to  theee  acids,  but  also  to  their  combina- 
tioD*  with  sodium.    In  tlu  latter  form  they  are  soluble  in  water. 

The  combination  of  both  theae  acids  leaves  no  doubt  that  the  albuminoua  anbatanoca 
«t  the  blood  aiv  essential  to  their  Ibrniation.  Oleine,  margarine,  and  gaU-tat,  acoimpany 
the  combinations  of  potash  with  cholic  acid  and  sulphureous  chatio  add. 

The  tale  owes  its  yellowish-green  cohmr,  scmetimes  inclining  to  brown  and  som»- 
liaiM  to  green,  to  scvcrsl  orgaoio  oahinriog  matters  containing  nitrogen ;  and  its  jHnliTfr 
eharacter  to  phosphate  of  soda,  a  salt  in  which  the  olfcoline  ingredient  prcdominatea. 
The  other  iocrganio  mfaatancea  ais  oommim  iilt,  chloride  of  potaaainm,  oarbonld 
alkaliei^  and  the  pho^hnio  salts  of  liioe,  of  nwtgnnaia,  and  of  oxide  of  iica. 
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i  33.  Tha  ptBOMtia  jnioc  Ii  a  fluid  o(ntafauii{  k>  madb  Jkannn,  tluit  It  ccMignktca 
by  beat  abncat  M  conpietely  w  tb«  vhite  d'  eggs  itnlf.  Ths  klkaliaa  propettf  of  tUc 
aeeretiaa,  ocMuulj,  gteatly  contnbntes  to  ib  eanying  with  it  BO  nnob  albnniai  from  tb> 
htood  into  the  coll*  of  tbe  panoreas.  The  albuinca  of  tho  pancreatic  joioe,  howvro', 
does  not  DDtdicly  ean^apand  to  Iliat  of  tba  blood.  Both  are  precipitated  by  alcc4ioI  ttaa 
tbeir  aoliitioiL  in  water ;  but  if  we  iij  tho  allnnBcn  of  tbe  blood  vhioh  baa  been  pni- 
dpitated  by  the  iloohol,  we  cannot  diMtdve  it  again  in  water ;  while  the  albnnien  of  the 
pancreatic  juice  ii  even  then  aalubk). 

Beiidw  margarine,  and  aome  other  organic  rabftancea  which  have  bem  tbi;  iai' 
perfectly  examined,  beoauie  of  the  difficulty  of  procuring  pure  pancreatic  juiee,  we  find 
in  this  liquid  common  aalt,  chloride  of  pntaimiinn,  pbaspbcno,  cariMmie,  and  auljAmio 
elkalina,  and  lime  combined  with  carbonic  and  pboipboiio  acida. 

}  23.  Witii  oil  digestiTO  fluiile  i»  miied  a  certain  qnintity  of  mucui,  whii^  is 
alkaline  in  the  mouth,  and  is  aoid  to  be  neither  acid  nor  altaline  in  tbe  empty  itoinach. 
In  the  inteatinea  thia  mucoi  ie  not  only  mixed  with  all  tbe  above-mentianed  digtetire 
fluida,  mlira,  gaatrio  jnice,  bile  and  pancreatic  juice,  but  oontaini  alao  a  peculiar 
accretion  attracted  &om  the  Uood  by  certain  imoU  gUodi  in  the  walla  of  the  inloatinaa. 
Theae  glandi,  however,  are  mttH,  and  the  quantity  of  their  Beonition  is  acanty ;  bnt  the 
quantity  of  the  other  digvriive  fluida  mixed  with  it  i*  abundant.  Tk(To(iM«  we  know  of 
thii  inteatinal  juice  nothing  more  than  that  it  rnnmnrnr  alkaline  propotiGa. 

Muona  oontains,  fiiat,  a  peculiar  element  of  which  little  ia  known,  but  frmnirtikh  it 
derivffl  its  property  of  cohering  in  thread* ;  woondly,  a  number  of  homy  ceHuIea, 
detached  from  tbe  exterior  ooatiug  of  the  intestiual  canal ;  and  Anally,  a  onnlnnation  of 
carbonate,  phcipbato,  and  aulpbala  of  loda,  phocpbate  and  carbonate  tit  linVi  and  ozido 
of  iron. 

ON  EXCEETION. 

{  24.  Deeouposltloik  uid  Tzanaltisar— It  a  a  fundamental  property  of  the 
organio  anbatancea  of  our  body,  that  their  ownbinafJona  powcai  very  little  pamanenec. 
A  perpetual  proceaiof  tranaition  fimn  one  >tate  of  being  to  another  oooititutei  a  grand 
drcle,  of  which  the  nouriibmcnt  of  man  himself  forma  but  one  little  legmonL  1^  li& 
of  planta  and  ■"■'"■'It  ia  not  only  a  direct  reeult  of  this  oonaCant  change  of  matter,  but  all 
organic  life  ia  a  continuous  process  of  oltmnate  oombination  and  doeompaaitian,  to 
which  higher  and  lowerinfluenoes,  co-operating  In  eseential  harmony,  contribute.  What 
planta  abaorb  from  the  eoilandlhooirthey  tnnsfoimintoBubstanoeson  i^iich  the  harfai- 
'Toions  animaU  teei ;  and  by  the  hitter  they  are  retranaformed  into  animal  food  tat  the 
BOpport  of  camiToroua  olaaaca,  aa  well  oa  for  those  which  feed  upon  a  mixed  di^  To 
the  latter  daas,  man  hinuelf  bolongs.  Then  that  which  ia  given  off  in  an  unintemiptad 
seriea  of  various  kinds  ot  decompoeitioii  by  men,  anintola,  and  planta,  during  life  and 
aAcr  death,  ratnina  ^ain  into  the  air  and  so3  oa  material  for  the  growth  of  another 
genoratian  of  plants.  Here  again  the  pioceos  of  transition  raoouunenoea,  and  •  ps- 
pctunl  and  ccaaelea  levolotion  ia  puraued. 

I  repeat,  tiiat  during  life  itself  this  decomposition  take*  place.  lu  the  very  tinuea 
a  Tegroamve  metomorphoeia,  ao  to  speak,  has  already  began ;  for  the  oxj^jen  of  the  air, 
which  wo  ioEesMutty  inhale,  is  conveyed  to  all  porta  of  our  body.  And  no  ekaust 
eicrta  a  mi^itiar  influence  in  the  foimatian  and  diaaolution  of  organio  comhinatiena 
than  oxygen.    Expoaed  to  the  continual  aetiau  of  this  element,  lAich  all  kinda  of  ve^ 
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tiflini  >n  muBomgly  giving  finlh  into  die  atmoBphere,  no  orgtnic  ocmbinfttion  of  vm 
lodici  can  '"fi"t*"'  ita  petnunenoe.  Albumen,  gdatine,  and  fkt,  fibriae  and  mgw,  *11 
trs  gimdntllf  nunnged  into  oompoondi,  (xmtuning  at  snrj  itop  an  ineieaaed  quantity 
of  aijgen.  Theae  lereit  from  the  tiaauea  into  the  blood,  from  irMch  tliey  are  attracted 
\rj  oertain  glasdi,  cdlected  into  reoeptacks,  and  at  last  ejected  extemallj.  Thia  (jeetian 


(  24.  Oonnaotlon  aC  XxexMHaBtltlcnu  BodUa  with  Um  Tlaavaa. — I  re- 
peat, dccompoaition  hw  tintAj  bpgun  in  tho  tJMoee;  for  vliat  phymologiiti  of  & 
ibnaer  aga  had  la&er  coajeattu«d  titan  proved,  haa  been  triampLaotly  demon- 
Mrated  by  more  recent  inTcatigationa,  and  it  is  now  known  that  the  conititiLsnts  of 
the  timm  gradnallj  deposit  a  sediment,  irhicli,  being  unftt  fbr  tho  hnctiimB  of  the 
oTgtni  in  whidi  it  aecnmnlalea,  it  oonTEycd  ba^  to  the  blood,  in  order  to  bo  oxorotcd 

The  moat  important  mbatanoea  vhich  am  exeretad,  hare  in  the  conne  of  phynologiical 
Kience  been  traced  from  the  blood  into  the  tiMoes.  The  blood  eonlaina  una,  the  vitROua 
bnmanr  of  the  eye  alao ;  carbonia  acid  ii  pnamt  in  a  large  portion  in  the  blood,  and  ii 
Ekewiao  to  bo  fonnd  in  every  iolid  part  of  our  bodiea ;  and  oarbonie  add  and  urea 
•re  the  principal  produeta  of  deoimipaaitiDn,  whidh  the  lunga  and  kidnsya  abstract  from 
Ihe  blood,  in  order  to  remove  them  aa  vraite  material  frran  the  body. 

A  prooeaa  which  ceaaea  not  oven  tm  a  aeoond,  and  in  which  ona  dsvoloimtent  ii  con- 
tinnaUy  following  anoAer  without  any  eeaaation,  can  evidently  be  maAed  at  oertain 
■lagea  of  the  tnnifoimation  only,  llierefore  we  carmot  make  out  in  an  iinintemq>ted 
dain  the  whole  aeriea  of  intermediate  condidona  through  which  the  albmninalu  Bud 
idipoae  aubatancee  paia,  before  being  wholly  decompoaed  into  thoae  dmplc  produeta,  urea, 
carbonic  acid,  and  water.  But  aince,  throng  the  increaiing  number  of  invoatigatara, 
aided  by  inatrumcnta  of  greater  delicacy,  more  and  more  points  of  tnuuitiw  ba,ye  been 
fiTDnd  in  the  aerieB  conducting  from  the  comtituGnta  of  the  blood,  through  the  tinuea, 
to  the  excretions,  we  are  able  ctmfldently  to  anert,  that  we  are  pmauing  our  inveati- 
gationi  in  the  right  direction. 

Ve  cannot  at  present  diaw  any  distinct  limit  between  aubatancoa  belonging  to  the 
derdopmcnt  and  those  belonging  to  the  tissaea.  But  no  greater  praise  can  be  beatowcd 
upon  the  physiologist  than  that  he  breaks  through  the  bstnier  by  which  it  ha*  loo  often 
bten  Httemptcd  to  enclose  certain  parts  of  nature,  and  to  blockada  the  understanding  of 
taaiu  The  tianaitiDns  of  rLators  an  DumbcileM.  The  boundaty'lines  between  tho 
nrenl  dsasea  of  natural  bodies  Icte  thdr  distinetnnB  in  proportion  to  tha  extent  and 
depth  of  DOT  acientiflc  knowledge. 

To  tho  substances  tntnsitional  between  development  and  Tegreasive  tranaioiniation, 
belonga  a  combination  consisting  of  nitrogen,  carbon,  hydrogen  and  taygon,  which  is 
Snntd  in  the  juice  of  flesh,  and  which  may  be  called  i^  JIak-prmeipte,  or  kr«atine.  It 
is  not  yet  known  what  intermediate  aubetanoes  connect  this  juinciple  with  the  albu- 
nuoooa  compoonds  from  which  it  originates ;  wo  only  know,  that  by  the  mere  preaence 
cf  adds,  which  are  never  absent  from  the  flesh,  kreatino  is  transformed  into  an  alkaline 
snbMaace,  which  is  to  be  found,  not  only  in  the  fleah,  but  dso  in  the  urine.  This 
substance  may  be  called  the  fleah-baais,  or  kreetinine,  and  conaidsred  a«  decidedly  an 
cnremcntitious  body,  which  has  passed  into  that  stage  in  the  tissues  themselves  ;  being 
framed  from  the  albuminous  matters,  and  having  passed  beyond  the  intermediate  state 
of  tho  kreatine.  The  acid  peculiar  to  the  flesh,  tcchnicaUy  called  frosinic  acid,  which 
is  Id  be  found  in  the  muscles  associated  with  lactic  add,  most  probably  belonga  alao  to 
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1,  but  DD^  in  Hub  Qwh  itoelf . 
a>  tfae  flMh-piuoiiile,  ao  us  ttia  peculiu  buu  and  add  of  the  flaifa  oonipuundcd 


y  tha  mbtnodai  of  watsr  only.    FlMh-Mid  ii  mnukabla  £»  I'l^tiining    i 
a  high  proportion  of  oxygen.     While  tha  fleoh-prinaplB,  aa  aooh,  oomlaiifa  ""t''iT  with 
])Meaiu»Mi<li,thefleah4MuunnitM,asit4nuMiiKlio*te«,«ithaaidB,and  thefleah-add    i 
with  ilUica.    Flesh-baaia  ami  fleah-adil  an  aauty  dianlved  in  cold  mter,  tha  fleah-    | 
prindplB  -witli  more  diOenlty,  leqoirini  bciliiig  wato,  which  dioolrea  it  in  great 

Thaaa  iUoBtraliTe  exMnplea  may  b«  anffldnt  to  «aUiblid:i  the  goieial  propoaitian, 
tb^i  the  ibimatuaL  of  tbe  exeranumtitiout  bodiea  b^ina  in  the  tiauea  thmnulvea,  and 
that  the  functian  of  the  excntiTe  glandt  ia  mainly  to  atOact  and  elaborate  theae  aub- 
itanoeaikcan  tils  body;  for  tlM  producta  of  the  icgnaoTe  raetaniorphoaia  pa«a  from  the 
tianm  into  the  blood,  and  fi«m  the  blood  into  the  exovtiTS  orgaua. 

i  36.  ^KcaaUni  CHasda. — If  among  th«M  glaoda  the  moat  important  plaea  ia- 
ansibed  to  the  w^zttoTj  organa,  the  oouTictian  ia  £)Qud«d  apcai  the  &ct,  that  the 
flmctiana  of  the  loDgi  oan  leaat  of  all  bur  intannption  without  diitorbiiig,  or  altogetltfr 
deatioying,  the  actiTitiaa  naaCTitial  to  liib.  That  element  in  the  anmnmdiug  atmoapherer 
tlmnfore,  which  ia  ahaolntely  naceaasry  fka  le^iiation,  may  be  called  vital  aii.  Thi» 
vital  air  ia  the  oz^sn,  which  I  have  already  denominated  the  nughtiBat  agent  in 
piodadng  the  metamoiphoail  of  tdaaaea. 

The  ail  we  breathe  ia  a  oombinatioa  of  oxygen  with  a  la^  pioportian  of  nitiogen, 
a  little  aqueous  Taponr,  and  itill  leai  earbonie  aeid.  While  the  oxygen  at  erary  in- 
^rstion  entera  the  lunga  in  oidei  to  impart  to  the  blood  ita  proper  compoaition,  tho 
oaibonio  acid  of  the  atmoaphere,  ra  the  other  hand,  oiiginatea  from  tha  breath  glTcn 
oat  at  every  eqaiation  from  the  lunga  of  men  and  animals.  Valuable  reaearolma  have 
ihown  that  thia  caibonio  aoid  peuetratca  trom  the  aii  into  the  leavoa  of  plant*,  in  aider 
to  aupply  the  prindpal  nutriment  to  theee  numberleea  green  and  flowering  prodnda  of 

it  ia  the  Tegetalion  of  the  eaHh  which  gndually  decompoBW  the  caibonio  acid  which  it 
haaabeorbed,  and  whUat  it  keep*  tho  «uboa  for  the  fonnatiou  of  ita  own  tiuuea,  eihalea 
the  greater  pert  of  tha  oxygen  j  tho  latlor  beii^  called,  aa  we  haTO  aeon,  and  with  tho 
gieateat  propiiety,  the  vital  air  of  men  and  »"'""!» 

The  oarboiiic  acid  which  we  breathe  out  ia,  aa  belbre  mentioned,  to  he  traced  ao 
fit!  back  «a  tho  tiaann  themaelvea ;  from  thcee  it  penetratea  into  the  t'II»"'")  in  order 
(o  paaa  into  certain  eauali,  in  which  the  blood  flown  in  a  direction  oppceite  to  that  of 
the  arterica.    Thcee  canala  are  called  emu,  and  are  diatingnighed  &am  the  latter  by  not 


The  blood  which  the  arteiios  have  conTftycd  from  the  heart  to  the  remotest  organs 
of  our  body,  having  been  changed  liy  the  Bubatoncea  which  it  haa  lost  and  by  olhen 
which  it  haa  taken  up  daring  ita  courae,  flowv  through  the  veina  hack  again  to  the  heart, 
thua  forming  a  true  drcolatian.  Thia  circle  is  completed  by  tho  capilluici,  which 
connect  the  arteriea  with  the  vcini. 

blood  DOntaina  an  abundant  quantity  of  carbonic  acid  j  but  thia  product 
of  decompomtiondooanot  originatoeicluMvely&om  the  llaauea,  and  paas  therefrom  into 
the  veina,  inamnni-h  u  the  arierial  blood  ilaolf  ia  already  imprognated  with  a  cratun 
quantity  of  carbonic  acid  fanned  in  thia  part  of  the  droulation.    Tho  vtooua  Uood, 
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bDvsrcr,  eouMoM  more  c>l^'cl^ll)  aetd  Oan  Qie  utorUI,  the  Itemar  Taoatrlns  m 
•dditiMial  M^^  of  thu  gM  from  the  tianm. 

BMidMlh»j7Mtdi«iilaliMfli)BidMlMrt,thnm^  Oe  tiaaei,  and  bwik  agilii  to 
flw  hevt,  then  ttiiria  alio  a  ^aU  draidatkn  of  tba  Uood ;  Ibr  nil  the  blood  of  flu  THiia, 
irineh  flom  into  a  qwoial  oompartaimt  of  the  heart,  i«  propdled  tfaanfrom  into  tha  Inngt, 
ndietamfroHfiieM  into  the  hrait,  after  having  been  ehanged  in  a  pBodli«r  iray.  The 
Uood  fltnring  from  the  heait  to  tlie  Itmgs  ii  du-k  red,  eyan  brovn-nd,  oontaitiing  hat 
little  of  oxjgca  and  mnch  of  oarhonio  aoid ;  and  tMi  is  the  charaoter  of  the  Temnu 
Uood  in  geoeral.  But  in  the  Innga,  M  which  an  ahondtnt  qnantitj'  of  oxygen  ia  con- 
njtd  irith  the  inhaled  air,  caihonio  aeid  and  aquMnu  vapom  pan  tarn  the  Tsnooa 
blood  into  thii  organ,  and  are  compeniated  by  flw  inhaled  oxygen  which  tnnmdea  into 
Aaa  veaeeli.  By  this  prooeai  the  blood  beooBua  light  red,  containing  Icm  oarbOme 
Mid  and  wator  tW  that  of  the  Toina.  The  blood  thne  tnuufonned,  ratmning  from  the 
fangs,  ia  now  oulled  arterial,  aa  it  ooneapondB  irilh  that  of  the  arteiiea.  It  ii  the  blood 
of  the  arteriea  thenuelTes,  beeaaia  it  ii  eonTeyed  to  litem  by  the  heart,  in  order  to 
pormeate  all  timua  again  with  nntiitioDa  jnioe. 

In  its  eonrao  from  the  heart  throng  the  tiaanea,  the  yenoni  Uood  ia  therefbre 
brmed,  whiah  in  the  great  dnnlatian  flowa  baok  again  to  the  heart ;  and  thk  bkmd, 

i^ain  with  oxygen  while  paeong  throng^  the  hugi,  and  thoa  adapted  in  retnm  tbr  the 

Butritionofttw  tiaeuea;  inahoit,  it  ii  ttanifonned  again  into  arterial  blood. 

As  the  Oram  lepreaanta  among  the  aecrotiona  a  trandtion  atage  between  tiieea  and 
the  tiwitea,  the  Innga  may  be  conaiderad  aaotgana,  holding,  in  retpeot  of  their  functions, 
an  iatermediate  pcmdon  between  noeption  and  leparation.  Carbonic  acid  and  wvter 
m  the  excntioni  whioh  tbcy  gite  out,  and  in  rotom  they  take  in  oxygen.  Without 
oxygen,  no  arterial  blood;  and  withmit  aitmial  blood,  no  nobritioQ.  If  dwnntcitiiinii 
nitetTiipted,  the  fimotion*  of  all  tiaaiiM  aie  dennged.  The  mneolee  cannot  oontract 
themaelTee,  the  nerrea  loae  their  irritability,  fba  naaoning  faculty  of  the  brain  i*  die- 
tmhed,  if  the  blood  ceaaea  to  fumiih  theae  organa  with  their  peculiar  combinatiani ; 
and  this  latter  prooeaa  ia  dependemton  the  mppty  of  oxygen;  for  all  organio  conatitueats 
of  the  blood  are  gradually  tranafbrmed  by  oxygen.  The  albuminona  and  fttty  suh- 
itancea  have,  without  any  exceptian,  lo  great  an  affinity  to  oxygen,  that  they  ue 
gndually  deoompoaed  into  combinatiane  oontaining  it ;  at  evuiyetep  of  the  pmccaa  more 
oxygen.  Oxygen  paaaee  alao  thrcm^  the  capillariea  into  the  tiamea  themieliea ;  there* 
tm  the  reninia  blood  contain*  leaa  oxygen  than  the  arterial,  and  the  manifold  deoom- 
pcdtum  beeomea  poaaible  to  which  I  have  alitady  atated  the  tiuuea  are  aubjected. 

Wc  raoogniie  in  the  Sceh-principlo,  the  fieah-baaiB,  and  the  flcah-acid,  a  tew  of  the 
intermediate  atagea  through  which  the  albnminona  aubatanceB  paaa  by  the  influence  of 
oxygen.  The  laat  reeolta  of  thta  influence  are  the  mine-principle,  or  wta,  carbonic 
•cid,  and  watw.  The  diffiirent  tUa  are  alao  Innimuted  into  oarhonio  add  and  water, 
vilh  eron  greater  teadineaa  than  albumen,  aa  their  gieater  amount  of  cBibon  and  hydtogi^a 
bnlilatea  their  oombuition  with  oiygen.  Thna,  we  daily  cihale  through  the  lungs, 
b  torm  of  oarbonle  add  and  water,  about  one-third  part  in  weight  of  the  nutriment 
*e  hare  taken.  A*  thii  combuitian  dependa  upon  nothing  elae  than  a  combination  of 
oxygen  with  other  oloaents,  it  followi  cleaily,  that  the  inhaled  oxygon,  the  affinity  of 
which  acta  alowly  but  without  intermption,  buma  down  entirely  all  the  orgauio  aob- 
■bncee  of  the  blood.    For  thia  proceaa  fbor  or  Ats  daya  only  are  requisite. 

Thia  act  of  oombuition  in  great  part  eiptaini  why  the  temporatnre  of  the  human 
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body  MOliauaUy  uo«ed(  tiut  of  tha  nunnuidiiig  ttittotptuta.    The  diftrsnoe  botwaan 

Die  tempentnce  of  the  Utter  and  of  our  cnm  body  ii,  in  aiaBDtiSo  laofnige,  deaignatcd 
w  prtftr  \tat.  Thii  proper  beat  variea  acooiding  to  tbe  lempantniv  of  tlia  internal  air, 
wiiile  tli«  BCtaal  heat  alvaya  nemaini  tbe  lame.  Tbe  >T«nge  anavat  of  tbs  latter  it 
98°  P.,  Titboat  fliutoating  a  aingle  degrae  during  health. 

}  27.  Xhou^apartoftbealbuminouamattenofthebloodiilottftomtbebadywithdM 
exhaled  air,  in  the  fbnu  of  carbonio  add  ud  Talcr,  atiU  the  Iddneya  are  the  principal 
oigma  whiob  withdnw  the  waata  aUnuninoni  bodies  from  the  blood;  fbr  the  urine, 
vhich  it  ezeteted  by  the  kidneya,  collactad  in  the  bladder,  and  voided  externally  bj  the 
urethra,  ii  a  aolution  in  which  urea,  una  aoid,  fleah-baaia,  and  fleth-prindpla  are  con- 
tained ;  all  being  Bubftanooa  irhoae  amount  of  nitrogen,  caibon,  hydrogen,  and  oxygen, 
orincea  Iheii  origin  fixim  the  Blbumiaana  lubataneM. 

The  fleah-baaia  and  fleab-piinciple  1  bsTe  already  deacribed.  They  are  preamt  in 
the  urine,  but  in  T<ry  unall  quautitiea.  .  Tbia  ezmetion  containa  aUo,  in  a  annuvhat 
greater  quantitj,  tuic  add — a  aubatance  acantily  ioluble  in  cold  water,  which,  however, 
ia  diatolved  in  the  orine  aa  a  urate  of  aoda.  Uiea  ia  eaaily  aoluble  in  water,  and  ia 
oantained  in  the  urine  in  the  moat  abundant  quantity, 

Beaidea  the  uric  add,  the  human  urine  aomctimea  alao  containa  some  laclia  and 
butyric  adda,  with  another  acid  nitroganixed,  and  pecnliar  to  the  urine  of  herbivorona 
«" '"■«!■,  which  cbemiata  call  uric  acid  of  hottea,  or  hippurio  acid,  aa  htiTing  been  Snt 
detected  in  the  urine  of  thoae  animale. 

Bat  none  of  theae  acidi  have  be«o  found  itt  tbe  nrina  in  an  oneombined  ttate.  Tbs 
add  i««etioii,  howsTcr,  of  thiaeicretiaa,  ia  piodaeed  by  an  inorganio  aalt,  termed  add 
pbeaphata  of  ooda,  in  whioh  tbe  add  pradominotea.  The  mors  imporUnt  etmoomi- 
tant*  of  this  tdt  in  the  urine  are  oommon  Mlt  aitd  all«Hne  tulpliatea ;  but  ohlMide  itf 
polMaiuiD,  and  the  pboiphatea  of  lima  and  magiuaia,  are  alao  found  in  tiie  urine,  wbidi 
aometiiDea  alia  containa  traeea  of  iron  and  of  fluoride  of  calcium. 

The  quantity  of  uiioe  voided  in  twenty-fbur  houra,  amounta  to  about  one-Qiird  of 
the  weight  of  the  autrinumt  taken  in  the  aame  time. 

\  28.  OMwUtavnta  of  tlu  Scciatiana. — It  ia  a  very  general  popular  belief^ 
that  tbe  excrements  are  only  formed  from  the  nndiaaolved  lemaina  of  food.  Though  theaa 
■MdstitutG  a  not  inconaiderable  portion,  it  ii  quite  a  mirtateto  suppose  that  tbii  ezoretion 
ia  not  eaeentially  mixed  with  other  oonatitiienta,  owing  their  origin  to  the  blood  \  lor 
how  could  we  doubt  that  the  oapillariea,  which  exiat  in  the  intestinal  walla  in  such 
abundance,  would  allow  any  labetanMa  to  tranaude  into  tlie  intaatJual  cavity,  a*  tliis 
tnuuudation  ia  the  iadiepensable  condition  of  any  Ixanalion  of  diaaolved  snbatancea  into 
theae  blood-vessela  I  iUl  animal  membranes,  wliii^  aro  nunatsned  oa  each  side  by 
diffisent  fluids,  petmit  aubatoncea  to  pass  through  in  aoeh  a  manner,  that  the  mattoa 
tTBDsading  tixttD  imende  are  refdaccd  by  those  whicfaumilai'lypaaa  from  the  other.  The 
oxciumenta  are  alao  mixed  with  a  proportion  of  digestive  fluids,  mucua,  prodoeta  of 
decompositioa  from  the  bile,  homy  odlulee  En»a  the  mucus  coating  of  the  intestinea,  ai 
other  substances,  which,  when  once  secicted,  do  oot  return  again  to  the  blood. 

The  undissolved  remains  of  our  nutriment,  which  form  the  excrements  with  tl 
substance!  just  mentioned,  ore  in  part  tho  insoluble,  or  hardly  soluble  eonstituenta  of  the 
food,  as  the  olaatic  fibcea  of  animal  food,  and  the  cellular  prindplea  of  vegetable 
UDtrimcnta,  of  which  we  shell  treat  in  detail  hcrcBflcr.  There  will  also  bo  found  in  the 
excrements  such  alimeuta  as  of  thcmsclvea  aro  loIubU  in  the  digestive  fluids,  if  the 
quantity  of  the  letter  has  been  too  small  in  proportion  to  tlic  nutriment  to  cScct  ita 
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■nlntiao.  Tkim,  m  tot  gnat  Tarietf  taStbi  in  tlia  eaB^adtkn  of  the  o^anio  eon- 
T^t"'~t*  of  the  exeieaiitita. 

Of  theimvBuiioooiMlitne&teof  onrfbod,  the  Te«ttioi  dixibu^c*,  more  efpecUn^  die 
Midm,  the  lima  ud  nignen*  mit*,  togsthn  vith  a  coniideiable  qttantitj  of  iron,  on 
irtneh,  u  well  m  on  the  conititnetita  of  the  bile,  the  ooloor  of  the  aioretioiii  ii' prio- 
•^■U;  depoidtBt.  The  loluble  «dt>  of  the  ilkalica  m  tlto  to  be  ftmiid  in  theee 
ezcietiraia,  putly  tnumded  fhim  the  cainllariea  of  the  intaetiiia. 

{  IS.  ^KoMtlBi  F«wan  of  tb*  mda.— Beddee  ^  liag«,  the  IddncTi,  and 
Sie  Tectum,  the  ihin  hai  to  be  menlioned  u  another  moit  importeiit  (n^an  of  eicretioti. 
Sot  odlj  do  the  opiUerita  of  the  dm  keep  op  an  nnintcnnpted  diachai^  of  carbonie 
•eid,  and  take  in  oiTgen  in  retnm;  but  this  organ  i>  also  ibondantlr  pnrrided  irith 
bomH  gjaada  of  two  kind,  excreting  fiom  the  blood  the  penpintiott  and  &e  (ebaceom 
B  of  the  ikin,  which  aie  theKtbrs  Mlled  mdoriliRona  and  Mbiperoui 

uiumanyregnlari;  detached  Malei  of  thi 
■  Bnall  qnanti^  of  ftt,  Mrreral  Tolatile  Di^;ania  add*,  wmitfrg  onlj  of  carbon,  hTdragen, 
and  oxygen,  are  the  prinatpal  comlituenta  of  the  ptonpiTation.  The  ehemiat  oalli  theao 
bntjrio,  bn^TO-aoatic,  and  fonnio  acida,  and  nlinarn  tiiem  in  one  group  aa  being  in  their 
Mmpoaitian  reij  aimilar  to  the  fatty  adda,  to  which  butyrio  acid  belonga,  alio  widi 
n^aet  to  ita  other  prupurtiea.  Theae  aoida  occaiion  the  aoumeai  of  the  penpiied  fiuid. 
ComnKm  aalt,  chloride  of  potaadum,  milphatee  and  phoaphatea  of  the  alkaliee,  and 
tCMce  of  jduephatoa  at  lime  and  iron,  are  alio  diasolTcd  in  the  penpiration. 

To  the  penpiistion  may  be  added  the  lean.  Theee  are  continnally  accreted  in 
■nail  qnantity  by  a  gland  aituated  in  the  external  comer  of  the  eye,  nndaneath  the  skin. 
Vma  hence  they  Saw  oror  the  lurfiico  of  the  eyeball  to  the  internal  comer,  wherv  they 
an  nabaorbed  by  en  aperture  ill  each  eyelid,  leading  by  a  minute  canal  into  the  naaal 
evrity,  to  be  excreted  with  the  naaal  mnoiu. 

The  teara  are  a  very  diluted  lolutioD  of  common  aalt,  mixed  with  aome  detached 
oallnlea  fiom  the  external  coating  of  the  eyebaU. 

The  Mbaceona  matter  of  the  akin  ia  alio  a  tnixtlire  of  detached  epidennio  ceUnlM 
with  aome  other  mbetanoea,  of  which  bt  and  tomo  aalta  aie  the  prindpal  component*. 
It  baa,  however,  a  difibrent  compoaition  in  diScrent  part*  of  the  akin.  The  ear-wax,  for 
t—^lJ",  branaikaldefbr  a  bitter  yellow  BnbBianco,>alnble  in  ipiiilB  of  wine,  and  for  a 
fOrtioD  of  gaU-U. 

f  30.  KKtonwl  ga^iatlWM. — Jnat  m  a  part  of  die  inteatinal  mmnn  ia  Toided 
at  an  exoementttiaaB  matter,  >o  the  mucua  of  the  other  parta  of  onr  body — of  the  noee, 
wind-pipe,  longs,  nrinaty  ducte,  and  the  aerend  organa  principally  of  w 


Ai  •  ooodderable  part  of  the  mnona  ia  rcpreaentsd  by  ivrny  MfafoMU  which  coat 
(he  noooni  nuanbranea,  with  theae  excretioni  may  be  included  thoae  parte  of  the  hair 
■idBaib  which,  being  cot  off  and  growing  agun — aa  if  the  younger  parte  pnahed  the 
oUsrpartaqpwwdi— ibrm  angular  part  of  the  expenditm«ef  the  body,  Itiitheaame 
with  tb«  epidetmii,  wUah  i*  continnaUy  acaling  aO. 

The  <npaiie  origin  of  all  dteae  bamy  tubataneea  ia  to  be  dniTed  fton  the  alba- 
HinotH  ooBpoands,  ^licli  are,  by  their  ttatufinmation  into  the  fimner,  aepanted  fhaa 
Ae  blood ;  one  part  of  «  ti«<M  ia  thna  directly  Icat  wtthont  haring  paMed  again 
ttnni^  the  blood  fronidiioh  it  originated. 
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OS  HUXGEE  AND  THIBST. 
i  SI.  BdBO^la  «f  KQWtlMt.— 1  luTo  ndntianeil  in  &  pmiixii  wctiaii  tint 
ane-thud  in  wci^it  of  the  food  we  take  liiuing  twentf-four  hann  is  loit  with  the  odna^ 
and  mother  tUrd  with  the  aii  exhaled.  Tha  othei  third  of  the  oouiuoed  -n-— «- 
duly  IscTM  our  bodiei  in  the  Ibnn  of  exmanGnti,  panpindon,  muinM^  ftt,  taui;  aad 
detached  homj  matter. 

ai  iuch  i  for,  esoepting  the  undiaoolTed  lemaina  of  food  which  the  Taetim  oipela  witt 
tha  eitienunta,  than  i*  na  aubatance  in  out  exnetiona  which  had  not  paaaod  £ram  Iho 
mouth  through  tha  Uaad  to  tha  tianiea,  and  &om  theae  back  again  through  tha  blood  tq 
the  orgaua  of  oxonliati.  Xhua,  foi  eutinpie,  tha  carbonio  add  and  water  whioh  wo  ex> 
hale  haxe  onoe  been  &t  or  olboioen,  and  the  utea  has  nouriahed  the  ttaaaa  in  fivK  o( 
an  albuminoua  coiutitiient  of  the  hlood,  before  the  kidneyi  convey  it  aa  a  uadcn  aadi- 
ment  of  the  body  to  the  «ipeUiag  bUddm. 

Thia  main  reault  ia  not  aSeded  by  the  indirect  siode  of  tha  axoretJoiL  of  our  nutrimeaL 
The  weight  of  a  health;  grown-i^  peiBCiil  doea  not  imde^o  any  aanaiblo  albaation  fiua 
one  day  to  anothor ;  for  aa  much  aa  ia  aobtractad  fimn  the  body  by  azcratum,  ia  oanTeyel 
to  it  again  by  tlie  food  which  ia  digcatod. 

Iboa  experieiue  teachea,  when  the  total  Mnoant  of  excretion  diminiahea,  tha  weight  of 
food  we  take  deoTBMea  alio.  If  the  propcaitim  eould  alao  be  tzan^oasd, — if  it  weni  tnw 
that  with  a  diminiahed  quantity  of  food,  a  proportionate  diminutiaD  of  the  aecretioDa  aoo- 
Meded,  then  we  oonld  kam  the  art  of  bating,  and  the  hoiaa  of  the  well-known  tale 
would  not  have  died  tha  day  befbra  he  promised  to  crown  the  hi^ea  of  hia  panimoniooi 
laaCiir  with  the  moat  biillimt  italination. 

It  i*  not,  faoverer,  thua.    Even  when  ahttaining  fioni  all  aoUd  and  liqaid  bod,  «• 

aane,  the  hair  and  niila  grow,  and  perspiration  and  muona  hoariy  subinet  from  tha 
body  its  mtxt  easenCial  oonitituenta  1  and  this  abslinaioe,  if  eontiuied,  is  ooly  too  mum 
followed  by  eoiaiderablc  diminution  in  the  weight  sf  our  body. 

Food  rally  is  aUe  to  obviate  this  decnase  of  weight ;  and  aa  ezcntion  takea  plaea 
ran  if  WB  take  no  food,  it  is  len  eoneet  to  say  that  we  eus«te  again  the  aliments  w« 
have  taken,  than  that  the  Ibod  reatocM  what  haa  baco  hist  by  the  excretiOQ*.  Fw 
carbonic  acid,  urea,  iialtB,  water ;  we  take  in  exchange  amylaceous  and  btty  """^^ 
albnraen,  and  inotganio  aabsttnoea.    On  this  proocaa  of  exohango,  the  metaoMipiiOHis  of 

le*  hinges ;  the  alimentary  pihsciptes  are,  therefore,  voy  oftcm  and  quite  eoiteotly 
denominated  the  matters  of  reparation. 

i  33.  ESacta  of  IiuUtofwtt*  Allmant>— If  the  la^y  oessea  while  Ihs  ex- 
penditure continues,  the  oompoaition  of  the  tiasoe  ia  immedialdy  changed ;  and  tha 
blood,  which  receives  ahment  not  only  for  the  tinuea,  bat  also  for  itsot^  &ils  in  a  lew 
day^  or  at  Ihe  longeat  in  a  few  weeks— for  the  oxygen  we  inhale  waatea  the  Uood 
where  auppliea  are  stopped.  The  eonatttaent)  of  the  body  continue  as  before  to  eoiv 
oumb  to  the  influence  of  that  mighty  agrait  in  the  decomposition  of  organio  mattoa. 

The  changes  in  oompesilion  pioduocd  in  the  blood  and  the  tiMnea  by  a  delkfaiit 
BU^y  can  only  be  dtitinctly  obaervcd  alter  some  time.  Tlien  we  flnt  of  all  obaerM 
the  fat  waiting  away :  a  fnot  that  the  tats  are  more  aoeeaaible  to  the  action  of  oxjgea 
than  the  albuminous  eubatancca.  Carbon  and  hydrogen  are  the  eUmcnla  which  comlnaa 
with  oxygen  the  meet  readily ;  and  upon  this  depends  their  remaikahle  ccmbostibili^. 


Tbeenadafion  b  tbamlbn  expUntd  bf  ths  hot,  that  tin  U  nib«tanc«t  lui'tn—tt* 
iHniminoiM  in  tbrar  quantitj  of  cutran  and  hydngen. 

Next  to  the  bts,  thiaa  orgm  Iom  tin  mart  rapidir  in  v^it  vUdt  ne  rnnaAablB 
lor  tbnr  gn^t  tmoimt  of  albiniuiKnii  luManceB.  The  mnacka,  the  bMrt,  the  ipleot, 
md  Che  U*er  waite  awmy. 

Fi«in  thit  ipeedy  detorapodtkn  k  ezoeptBd  only  one  ptit  tt  tiie  hoBU]]  body,  lad 
that  Ae  put  of  vhichvfl  should  be  kart  (rf  all  di^oMd  to  prvdieate  a  tlow-pTOoraaof 
change ;  fbr,  although  the  btsfn  end  die  norva  conaiit  almott  exclnahrly  of  (at  and 
■Ibnmen,  two  of  the  most  mtUablo  nbatancM  of  our  body,  m  knmr  from  inTcatigatian 
in  rasM  of  animali  wMdi  bave  died  of  (tamtian,  and  of  men  vho  hare  muwmnbed  to 
protracted  discMec,  that  pitdaety  theae  organa  hare  loflbred  the  keat  1dm  of  wright. 
~  n  of  tbia  ii  an  mmaolved  m^ma.     I  only  aee  one  probable  eiplan 

ge  einmnutanee 
himA  In  thg  braia  and  tl 
to  the  inflnenco  of  oxygen,  cannot  be  rofflmently  eiplidned,  wa  rtOl  find  in  tiiii  fkct  the 
bnt  explanation  of  file  lata  decay  of  the  ment^  ftooHy,  wfai(^  ire  aea  «o  often  flame 
up  again  irith  &llaeioni  viTadty  In  the  lait  momenta  of  expiring  life. 

Slower  dtan  the  fU  and  the  muadca,  bat  bater  tiua  the  h:ain  and  Ae  nerrea,  tiie 
bonea,  the  eartilagee,  the  akin,  and  Qm  lunga  waate  amy ;  tncloding,  in  a  void,  all 
]i*rt8  composed  of  gelatine,  horn,  and  elaatia  flbrea.  Tbeae  tiamea  owe  their  greatar 
tenacity  of  existence  to  tho  difllculty  <irith  which  they  dinolTC,  which  givea  them 
greater  power  to  leairt  the  action  of  oxygon;  for  though  the  aiaertion  of  Ibrmer 
chemlata — that  only  di»olTsd  bodiea  act  npon  each  other — cannot  be  admitted  withont 
neq)tionB,  yet  then  ia  Katrcly  any  conditioQ  more  favonmble  to  chemical  oombinatdon 
•nd  decompositioa  than  a  state  of  aolution. 

{  33.  Xfiscts  of  Ahatln«n««  ftooi  Tood. — From  a  coniidcrstion  of  the  inld- 

mite  recipToeal  action  by  which  the  blood  !■  eomlnned  with  tho  tiiauca,  aecnitioni,  and 

cicretiona,  tho  fact  fiiat  with  a  fiuHng  supply  the  compodtion  of  the  timea  Btill  chinget 

and  the  ezcietiona  continue,  neceaaaiily  indicates  an  altered  eranpodtion  and  diminished    ] 

tjtuutity  of  the  blood.     But  vhUe  aricncc  endnToun  to  And  the  laws  upon  which  thk 

alteration  in  tira  composition  of  Av  blood  is  faaaed,  it  has  already  aacertained  a  dimi-    I 

mittcm  of  the  colourless  blood-glotmlci  in  proportion  to  the  ooloured,  and  tho  docreaae    , 

of  the  tacretions  alter  a  protracted  abstinenee  ia  an  admitted  ikct.    The  aotirity  of  the 

gUnds  of  ^gestion,  however,  doea  not  ooaao  entLrely ;  but  the  laliTa,  and  the  gastrio 

ind  pancreatic  juices,  are  decidedly  diminiahed  and  altered ;  the  nliva  beoomca  nacid 

uid  saltish ;  while  in  men  Icn  semen,  in  women  less  milk,  is  secreted.   Of  the  aecretiona, 

I   Ule  a  present  in  the  greatest  proportion,  though  it  also  is  diminished.  This  flut  deaerrea 

'    n  much  the  more  attention,  inasmuch  as  wo  have  to  consider  tho  bilo  partly  aa  a    : 

I    secretion  and  partly  u  an  excretion.  | 

It  cannot  surpriac  us  that  a  diminutiou  of  the  cxcretionB  shontd  accwupany  the    ; 

itay  at  the  tiuues,  tho  imporerishmcnt  of  the  blood,  and  tho  impeded  accretions.    But 

allhongh  lose  and  badly  smelling  air,  scanty  and  atinjring  urine  and  pcrsinnition,  and  a 

I   mtallcrquaiitity  □fcicrcmcntauidmucuaarcToided,thescexcrctions  arejnstsufficiently     { 

I   sbnndant  to  proro  clearly  AtX  they  eflbet  the  decay  of  the  tiasne*  as  a  necessary  oonse-     i 

qiimcc;    there  is  in  bendcs  a  smaller  quantity  of  urine,  in  proportion  to  ila  contents 
I    of  water,  a  greater  quantity  of  urea  excreted,  which  explains  itm  considerable  loss  of 
'    ilbnmcn  in  tho  Hssues. 
I        The  piopcr-heat  diminidtet  during  passing,  and  Ibis  completes  the  harmony  cxlaliiig 
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tow«Mt  all  tluK  nl^n  wmhiiwtvw;  fcrwbrawe  oiInIb  U«  cwbobie  Mid,lMi 
carbon  of  the  tinuos  ii  ccKUDmed ;  and  by  tlie  malUir  qmntity  of  combnatiUe  nd»> 
stanoea  whkh  mmhiiid  wUl  ozTgan,  a  dtctoaa  of  tiw  taqpcntnra  jcoiooed  in  onr 
.bodiea  takea  place. 

A  common  tie  anitei  matter,  form,  and  ftuKitilBi.  The  oompoaitum,  the  tern,  and 
the  aetiTjtjr  of  the  argana  of  oar  body  form  a  ohaia,  of  vbich  no  link  can  be  affiMitad 
vithouta  nmohaoMiai  altaation  of  ^a  two  oduofc  Then  can  likswiae  be  do  aotintr 
without  oontisnal  ImuMfoimation  in  the  owapoeitlon,  without  a  perpetual  beoomiug  and 
Dealing  to  be.  I  tbenftm  conaider  my*^  jnMi&d  in  derinng  all  lift  ftom  tho  oob- 
binatiou  and  dBOompoaitiui  of  the  mattor  of  our  body.    The  lile  ii  a  change  of  mattar. 

During  alxttnenoo  from  aolid  and  liquid  food,  as  the  oompoaitian  ii  altered  and  tho 
farna  decay,  tha  arOtiTity  of  all  function*  must  naoeaiarily  deviate  from  that  of  the 
organa  of  a  w«ll-fbd  body.  In  the  finmation  of  the  blood,  the  nutrition,  the  aecaetiiA 
and  eiOKitiMit'tbii  d^Tiation  ia  eaiily  to  beiindgiatood,aiidhaa  beBn,aafiu  in  mii  laaaij, 
eianuned  in  pieoeding  paiagraphi. 

But  the  aerio*  of  the  altered  functioai  ia  by  no  meani  thna  cloeed.  The  moKk, 
lighter  by  having  left  ita  fttand  albumen,  appeara  a  flabby  flMh,  whioh  oontncta  alowly ; 

a  ■igl'i'ig  respiration  takes  place,  ftaquent  yawning,  a  boaiM  TOioe,  and  languid  more- 

A  bitter  .taate,  often  complained  of  by  Marring  genaoM,  cornea  from  the  bile,  whicJi 
ia  atill  "pretty  abundantly  levnted,  and  panea  from  the  intettineB  into  the  Uood,  by 
vhichitiacainodto  the  nerre*  of  the  tongue.  Aa  tho  respiratory  action  ia  diminiahed, 
the  oombuatlOu  of  thai  part  ot  the  bile  tnuuuding  into  the  blood  ia  l«ii  parfeat  than 
usual ;  n  (hat  a  portion  remains  and  aota  upon  the  guatatoiy  ncrrea. 

In  this-  oonditioa,  slight  ttimulants  ezeroiBe  a  great  efitot  The  light  ia  painfiil,  a 
sli^tly  eleTated  sound  it  insuj^iortable,  and  a  touch  excites  pesviahness.  Petoepticai  i* 
therefore  distracted;  and  as  memory  also  rcAises  its  storice,  both  souroca  of  onr  Acuity 
of  judgmaat  are  eibaiuted  ;  for  what  we  have  before  met  with  or  now  maet  indncea 
theaotiaDofUunight  and  judgment  But,  in  order  to  judge  rightly, ««  miut  lea  clearly, 
hear  distinctly,  and  feel  without  disturbtnce.  During  sleqtlees  nighia  tba  starving 
petooD  is  tormented  by  eagomees,  the  powerftd  Icrer  of  so  many  pawoM.  He  who 
giaipa  at  cairion  and  oorpsas,  at  the  fleah  of  his  fiiends,  oc  of  hia  own  body,  showa  a 
wilder  loD^ng  than  the  imagination  even  of  poet*  has  venluied  to  conoeive. 

Thne  is  another  instinct  by  which  tha  vigour  of  the  mind  is  vanquished  in  •  mon: 
mdancholy  way.  Hunger  desolates  bead  and  heart.  Though  the  onving  fta  onlri- 
msnt  may  be  luaened  to  a  surprising  degree  during  ntnlal  exertion,  there  oxista  aothiiig 
nura  hostile  to  the  cheerfulness  of  an  activv,  thou^tful  mind,  than  the  doprivatioii  of 
liquid  and  solid  food.  To  the  starving  man  every  pteMUie  booomes  an  intolerable 
burden ;  for  this  teason,  hunger  has  efiected  more  Tovolotions  than  the  ambition  of  dis- 
a&ctod  subjects.  It  is  nut,  then,  the  dictate  of  cupidity,  or  the  claim  of  idleneas,  whitdi 
prompta  the  belief  in  a  natmal  bmnan  right  to  work  and  fbod,— «  motive  to  the  force  of 
which  Christiau  charity  itself  matt  sooner  or  later  give  way. 

All  honour,  indeed,  to  the  charity  which  in  so  many  nuble-mindcd  people  anticipataa 
id  mitigates  the  sternness  of  law.  I  am,  indeed,  fsr  from  retaliating  the  coDtumacions 
tnauro  with  which  the  asserten  of  this  right  are  often  met  by  their  opponents.  It  ia 
10  part  of  wisdom  and  comprehensive  toleranoa  fiiriy  to  baknoa  the  merits  of  all 
opinioiu,  and  to  do  justiot  to  tiieir  respeotivo  beneficial  rssuU.    So  much  the  mne, 
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itiiiatftot^ipimaiiieeogtnit'poim  of  soBTiiiciB;  beta,  lottas 
irtuch  makes  a  hniiuii  right  dspeodeDt  opOD  a  trnmaii  grace. 

CnU  Md  rigid,  the  muaida  qmming  in  tlie  p«nlf«edlimlMi  aighing,  with  troubled 
clcndy  cyM,  hlmited  aanlatioii,  and  muoand  judgment  i  the  tottnred  wretch  nfienDg 
tba  hunon  of  ttairataini  itni^lfla  m  agony,  which  often  clowi  in  a  ewoon,  while  tMao- 
timea  a  ftuioa  delirium  will  precede  the  Snal  loene  of  death  tnm  exhauatioD. 

i  36.  Mto*t»  of  HtutCMl. — I  have  thoaght.it  uaefid  to  deacribe  the  Tsiy  eitieme 
ODBeqnencw  of  a  deficient  aupply  of  nabimeut,  in  order  to  explain  by  them  the  senia- 
tioB*  which  in  genanl  remind  us  to  DounterMit  the  impaTBrisfament  of  the  blood,  by  a 
pn^er  aopply  of  firad.    The  dctoriptioii  of  thew  wnaationa  is  the  real  soiCDioe  of  bongec 

For,  if  tha  blood  is  d^dent  either  in  ila  compoaition,  in  quantity,  in  its  oonatituent 
parts,  ot  in  the  rapdity  with  which  it  aircnlatea  throogh  the  organs  of  our  body,  the 
Ijanea  must  be  nourished  by  other  means  ;  aa  likewiBs  the  nerves,  for  their  oompoution 
dangea  also  with  tha  oamUnalian  of  their  motfacr-juiees.  But  as  the  action,  anil 
tlMnrfbro  the  wnsotion  of  a  nerre  are  dependent  on  its  oomposition,  it  follows  that  it 
onnt  feel  diffioently  if  deiiring  its  nutriment  from  any  other  souroe. 

If  sbatinenco  has  JaMed  only  a  short  time^  sU  the  phenomena  ooour  whioh  moat 
people  obaarre  in  themadTe*  wbeu  swiJdng  in  the  morning.  The  tongue  ix  parched, 
u:  the  coat  of  hnny  o^nlea  lining  the  mncons  membiane  is  thiokoned,  and  this  coo- 
taiaalaon  goes  as  far  as  the  stomsoh.  The  ■aliTB  and  mueus  oimtain  leas  water,  and  too 
ttlra  of  an  noplsanDt  taste  and  of  a  bad  smell,  aa  may  be  obaerrod  in  isstang  people. 
ilcKt  persons,  thenfbre,  cannot  eat  anything  in  the  morning  untH,  they  tutTO  cleared 

after  a  longBr  fast  than  usual,  the  quantity  of  blood  preaent  in  the  mucous  niembnme  of 
the  mouth  and  itomaeh  is  peroeiTed  by  a  vague,  unpleasant  sonsatiou  in  the  mouLh  and 
throat,  or  a  pressure,  tendon,  and  emptinea  in  the  stomach  ;  rumbling  in  the  beny, 
^nch  ia  hollow  and  drawn  in  ;  yawning,  a  aeosation  of  compression  of  the  forehead  up 
to  headaoho  and  weaknras,  aro  the  general  indications  of  more  constituenta  haring  boon 
sbabacted  from  the  blood  than  is  oompalible  with  a  sufficient  nutrition  of  the  nerros. 
IiritaUe  peiBoni  become  then  so  senu^Te,  that  tho  least  resistance,  unexpectedly 
touching  their  bodies,  or  even  an  innocent  word,  is  sufBcieut  to  put  them  out  of  humour. 
The  total  of  all  these  phenomena,  which  are  more  or  less  conqiicuous  in  different 
people,  repioaeota  hunger. 

If  hanger  remains  tot  an  unusually  loog  time  uunllaf  cd,  Iho  opprcasion  of  the 
Momach  inoieeses  to  pain  and  siokness.  In  autumn  and  winter  tho  body  becomes  more 
umibla  to  oold,  the  general  uneanneia  disturbs  the  mental  activity,  unsteady  thoughts 
an  wasted  in  unquiet  observatioa,  and  complete  exhaustion  is  preceded  by  an  excite- 
nient  which  only  too  often  impels  to  unjusd&able  acts. 

{  36.  BflaetB  of  TUast. — Many  instances  prove  that  hunger  can  be  borne  for 
■eroij  day*  hoioro  it  causoe  death.  If  the  fasting  poison  drinks  water,  this  time  ia  con- 
siderably prolonged.  While,  on  an  average,  man  cannot  live  longer  than  a  foitnigiit 
•Itogntlur  wtthont  ibod ;  there  was,  in  1831,  an  instance  at  Toulouse  of  a  convict  who, 
pnrfcniDg  death  by  itarva&m  to  a  public  execution,  gurviTod  for  as  many  as  aiity-threo 
dap  on  water  alone. 

Similar  cases  prove,  that  it  is  much  inaio  difficult  to  overcome  thirst  than  hunger ; 
and  this  is  confirmed  by  daily  cxpcricaoo.  If  it  be  alleged,  on  theothcrhand,  that  many 
peepla  drink  exceedingly  seldom,  and  that  Icmalos  especially  can  do  without  drinking 
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to  owny  d«;«  toge&ar,  ndAtr  B' 
a  great  pmportiiniate  quantity  of  v 

GpoQ  thn  reoeptioii  of  wter  into  the  iTrtem  ill  d^odt.    ^e  blood  md  moot  rC 
the  timiix,  witli  all  aMrctknu  and  a        ' 
*a  indispeimble  condition  of  titajr  ri^t  oc 

In  the  eicretioni  from  ths  akia  and  lnI■p^  man  than  (me-third  of  the  w(n|^t  of  oi 
fiMdiidaOy  lot  in  thaCxrmotwMK.  ToUtuaoonndnrnblsqnaHti^ofwatcrmiutbo 
4uUed  beaidea,  Toided  in  tbe  nribe. 

Adefickot  cupplrrfvateria,  tbraefore,  vwrioonUt;  diylipaandd 
-of  tiielaagBaand  tknial^  Bpeedily  botn;  tba  lack  of  that  wstsr  of  Qie  muciu  and  aaHTs 
vhichoidiiuuilr  keeps  the  cavity  of  the  numlh  inn  moist  atnte.  Ontho  increaw  of  tliint, 
the  mnoona  memlirane  raddeni  and  awalli,  and  afia  «  whOa  the  inflamed  tongue  dcarea 
to  the  roof  of  the  month,  and  the  firing  braa&  eaeapM  in  aigfaB ;  the  akin  boina, 
bccauae  tba  penpiiation  cmtiDually  diminiahea ;  die  urine  beoonoa  adi,  as  it  ■"■""t 
the  usual  aaltt  and  leaa  wmtcr ;  the  alackoned  muaolea  nviTu  tiie  limba  liadeedy,  ^^*^ 
viAout  power;  men  talking  oi  degjulition  beeomea  an  efliM;  groming  and  qxnik 
reapiintvnis  accelerate  the  polae.  In  the  aotian  of  the  biain  and  organa  of  the  acuaea, 
flieie  it  the  aame  irritation  a*  in  hunger.  Itiiilliinimi  and  detpair  tonnaot  irith  Iha 
oontiQual  repretcntatian  of  vater  and  other  burerajfin,  vhidi  would  allay  hia  eiaving.  All  | 
hqnidi — lea-irateT,  tjuature  fbr  the  teeth,  SYen  his  ownurine — are  atralloired,  or  attempted 
to  be  avallowod,  by  thint-dialzacted  man,  -with  pasdonate  eagsmeas.  If  no  rdief  ia 
giTsn,  a  Tiolent  inflammation  of  tlu  mmith  and  throat  (ap(TT«oaa,  with  all  the  aymptoma 
of  an  acul«  fever;  aometimeathe  inflammation  caaKs  «nn  gangrene  of  the  throU,  • 
qxdik,  ai^iiDg  reipiration,  sndapulaepropottiDnallymonMpidi  a  looae,  lolling  tongue, 
El  whiapering  delirium  and  rage,  ending  in  daa^  if  the  loflbnir  does  i 
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OF  FOOD. 
}  37.  Dallnltlcm  of  Allni«Bt*r]r  THndplwi  Mid  Xutzl^ttt. — Prom  the 

Uood  arc  fanned  the  tinues  and  the  coiutitnenla  of  the  aeeretiong ;  to  the  blood  the 
material*  of  the  tiMues  return  after  hnving  undorgono  s  certain  degree  of  decomposition, 
winch  renden  them  unfit  fur  the  peculiar  fiinctiooB  of  the  different  or^nu ;  and  theae     i 
prodocts  of  decomposition  arc  ebatracted  from  the  blood  by  the  eicretory  glands,  which 
eipel  them  &om  the  body. 

The  axcretiani  diminish  the  wpigkt  of  the  body,  and  oltcr  fhe  nntrition  of  the  | 
uoa ;  thdr  function  depends  upon  their  compositioti,  and  throughoiit  a  great  diiiaion  i 
of  the  nerrca  of  our  faodiea  Ihia  Auction  conaiits  in  aenntion.  The  aeniitiTe  nerrca  are  ' 
the  media  for  the  perception  of  all  internal  and  external  impressioni.  In  the  brain  we  I 
rrcomc  consdouB  of  thcao  impnsnons.  I 

Hunger  and  tbint  are  the  eensationa  which  announce  to  the  bn^  through  tbe  { 
medium  of  tbe  nerrcs,  the  impovcrisbment  of  die  blood.  In  popular  langn^e,  every  i 
Bubatanco  is  colled  a  nutriment  which  is  able  to  quench  hunger  and  thirst.  The  J 
•dcntiflc  definition  of  nutriment  results  from  the  cause  of  these  senaatJans.    Whatever    | 
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All  tlu  «lini«-i*«  which  mtoM  to  tha  Uood  tba  oompmuidi  of  oMorine,  ths  aaHa,  the 
bt,  ud  the  albBmen,  nUiif  j- the  KiiMtion  of  hmigor;  tluit  of  tbint  k  quenched  by  the 
mtontiom  to  the  blood  of  tba  deflcieiit  inter. 

i  38.  AJl^iantuT  Vdnclvlaa. — All  nutiiinciit  it  compMed  of  Dertam  ■Ammlory 
phmipit*.  Under  the  latter  term  we  comprehend  all  then  compounds  which  are  cither 
Muntkml  'wifli  the  esatDtuJ  oonatituaita  of  the  blood,  or  mfficiently  omilu'  to  be  buu- 
finoed  into  them  by  digestion.  Eaiential  conitituents  of  the  blood  ere  all  Aom  whioh 
do  not  ariginate  from  the  regrcadTC  bwiaformttioa  of  the  tieiuei. 

To  thia  genenl  deflnitiaa  WO  h«ra  to  add,  m  a  ^coial  one,  the  diflbrenoe  between 
ilimentarf  piindpln  and  aliment.  By  ordinary  diaaolving  media,  lifce  water,  alcohol, 
nd  ether,  limple  eonatitnanta  oan  be  aepanted  &oid  the  alimeoti,  bnt  net  from  the 
llnientaiy  piinaiplCT.  Humi  ainqdcr  ooutitiienti  of  the  aliaiBnti,  ^ikti  cmBot  be 
Wjmted  by  '™"'~'  iliiJiiiiig  madia  into  any  fiirther  parta,  an>  the  alimentary 

ThooKh  the  alimentary  prineipleg  are  often  deooDusaled  the  ekmcntaiy  omatituenta 
gfUio  etirapnta,  they  an  by  no  mean*  to  be  confounded  with  the  demente  in  ■  dwmkal 
■oiae.  The  latter  cannot  be  decompoeed  into  othor  lobatanoe*  manifeatiag,  abetiaetad 
ban  fbnn  and  colonr,  any  eaaential  diflerencee ;  the  alimentary  prinoijdea  pan  be  dc- 
omnpoaed,  but  only  by  agcnciea  which  act  more  powerflilly  than  limple  diawlTing 
modia,  ^^^«  water,  aLx>holi  and  ether- 

Ko  aHmentary  principle  i*  oompoeed  of  fewer  than  two  detnenta;  the  aimpleat 
alimentary  foinoiplca,  like  water  and  oommon  aalt,  aie  oombinationi  of  two  cdementa, 
Ibo  tmner  eonriating  of  hydrogen  and  oxygen,  the  latter  of  aodium  and  chlorine. 

A  great  many  alimentary  prindplea,  aa  fat,  augnr,  and  eioet  of  the  vegetable  adde, 
mntain  carlxm,  hydrogen,  and  oxygen ;  the  inorganic  ealta  ooneiit  of  oxygon  combined 
in  the  baaii,  and  the  acid  with  two  different  elementi.  All  Iheae  alinuntaiy  piinciplea 
an  (btmed  of  three  elements 

Four  dememta  are  Ibnnd  in  the  loape  which,  in  addition  to  Iho  carbon,  hydrogen, 
and  oxygen  of  theae  lUty  aoidi,  craitain  a  melnl,  fanning  with  oxygen  the  baaia  alkali  of 
then^ 

finally,  dioae  organic  »Hin.mlj>y]|ipinf.iplj»,inwlil«h  nUmgm  «i»H  mlptmr  mm  ami- 

eiatedwi>^caibon,hydTOgini,  and  oxygen,  are  enapoaed  of  fire  ekmenta;  and  aomeothera, 
""tiinnig  phoapboroa,  of  aix.    To  the  tiirmer  behmge  gelatine,  Ut  the  latter  albumen. 

{ 3B.  MiHtlwa  VilnelpleB. — Before  diacueeing  the  proecu  of  digeetton,  I  lUw- 
n£cd  the  ^imentary  principka  into  inoi^anio,  organio  witfiont  nitiogen,  and  organio 
vithnitoogen. 

To  the  inorganie  alineotacy  prindplea  belong  the  oompoonda  of  ehlorine,  aa  common 
■ah,  and  the  oombinatiana  of  inorganic  acida  and  baiea,  which  chenilto,  ahandnning  the 
^'■'hiuiy  uaage  of  language,  deeignate  by  the  name  of  lalta. 

The  iiarohy  maUtwa  and  fatty  auManoea,  with  by  br  tho  greater  part  of  the  aoida 
of  ou'  eknranta,  ate  all  alimentary  principlea  witliaut  nitrogen. 

Of  the  organio  alimentary  principlea,  the  albuminoul  lobatanoea,  the  ooleoring 
Dttbe  blood,  and  the  gelatine,  all  contain  nitragou. 

T^  .limanu  which  are  mmpoaed  of  variona  alimentary  ptinfiplea  cannot  be 
flaMiflad,in  aamilar  way,  on  any  cbemieal  baaia  into  diScoent  grou^i  fixlheMaia 
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IT  in  thfl  sort  dW 
pandi  ffithsr  npon  ^m  qmntttadra  propoilioD  otOm  «o 
■oma  frcahlj  lupemning  lubstancea ;  but  that  ii  lo  pat 

in  HiB  nature  ukL  qulitiea  of  tbe  nipenddad  tabMauM,  Oat  tba  ■ 

irith  Tsapoot  to  thair  ehenuoal  propertief  Mold  be  united  into  Tny  nnall  gnntpi  '■■i'Ti — ■ 

oireuinatanM  irhkh  would  imder  difflonlt  ^  lew*  of  tlM  wtuds. 

I  IwTe  not,  tlierafore,  d«putsd  baa  ths  nlwitlMition  which  hu  Mfharto  bcM 
popululj  Employed,  but  dull  treU  in  raeemdaa  on  aolid  uid  liquid  fimd,  ud  m 
oandiment*.    Hone  of  lh««iactians  need  uyfiirthsTdefinitini. 

I  miut,  hov-erer,  goari  igainit  one  enor,  not  addoDi  met  with.  In  ' 
■olid  fxid  only  Mtlafle*  (he  knnger,  while  liquidi  coly  qnoudi  As  Ibint, 
diere  ii  only  one  alinuntary  principle — namely,  watw — which  lActs  that  iTflf^i^iwi  of 
tho  blood  irhich  bring*  (m  (hint  But  wntei  ii  oinitaiuad  in  all  tV^tntT  in  anch  itt 
abundance,  that,  on  an  average,  it  oanititntea  mme  than  half  of  their  wdght.  Afi 
beretagrc,  on  the  other  hand,  contain  alio  aoma  othsr  alimentaiy  priaoqilea  thanwrtv; 
tor  even  in  vhat  we  are  accustomed  to  coll  pun  water,  there  an  alwaja  contained  mmm 
^  the  componnda  of  chlorine  and  lalti ;  while  in  milk  we  have  all  o1m»m  of  mmple 
alimentBi7  luliataneM  tt^ether,  it  being  oimipMBd  of  water,  emnpound*  of  ehloina^ 
aalta,  caanne,  fkt,  and  augir. 

The  condimcnta  an  alao,  in  the  reMrieted  aenie  in  whidi  I  ahall  employ  the  wnd, 
principally  oompoaed  of  alimentary  prind^dM;  only  a  few  of  them  contain  tobetno* 
which,  although  exciting  the  guitatory  nerrea  and  itimulating  the  digestive  oqiaaa  to  ft 
greater  activity,  may  not  alio  be  conaidored  aa  reitoring  aome  of  the  loaaea  of  the  bo^. 

{  40.  As  the  alimentary  principlei  are  not  found  in  natun  in  their  iiiiii|dia<  Ant, 
an  alio  none  of  than  il  niffloient  of  itaelf  to  nouriih  the  body.  Ifot  even  a  raiiety  ef 
theaa  aubatanoea,  if  belonging  only  to  one  of  tbe  fliree  groups  befine-mentimed,  an 
able,  if  eioluaively  eaten,  to  ""'"*•■'"  lifb  ;  I  may  go  fiuthrer,  and  add  that  life  canoot 
be  auitained  by  two  of  theae  eoctiona,  if  the  third  ia  lacking. 

Kot  angv  alone,  nor  lalta  alone,  nor  albumen,  if  taken  without  any  aobatancea  of  Ow 
two  other  gioapa,ii  able  to  doitroy  the  coniequenoei  which  the  change  of  matter  efiiKta, 
when  tbe  proceaa  of  excretion  goea  on,  without  the  accompanying  one  of  outrition. 

Withont  phosphate  of  lime  tbe  bones  cannot  be  framed,  whatever  quantity  of  albu- 
men and  £lt  we  may  coosnme  ;  no  muscular  tiasoe  oouM  grow  withant  albumen,  hov- 
cver  we  nii^t  overload  the  atomach  with  augai  and  alts ;  and,  finally,  without  fat,  aa 
bnin.  But  the  bones,  the  binin,  and  the  muadea  an  the  moat  easenttalotgaoiof  the 
human  body. 

No  element  can  be  Imuifarmcd  into  aoother :  thia  i«  the  whole  lolntion  of  the  aocrat. 
Phosphorus  docs  not  turn  into  oxygen,  nor  oxygen  into  carbon,  nor  carbon  into  nitfogalL 
nor  nitrogen  into  aulphur :  no  power  ahort  of  the  miracolona  ia  able  to  e&ot  an  excep- 
tion &om  thia  mle.  Aa  iDmethiDg  cannot  be  oiealed  fkran  nothing,  no  cmtire  power 
of  the  body  ia  able  to  transfoim  iron  into  hydngeu,  or  chlorine  into  ealmum. 

The  organic  alimentary  principlea,  dcstitnte  of  nitrogen,  cannot  be  trananoted  into 
thoHi  containing  nitrogen,  nor  the  niliogeniaed  organic  anbstaneea  into  inorganic  aalti 
containing  any  other  elementa  than  nlDogen,  carbon,  hydrogen,  oxygen,  aulphur,  and 
phoaphonia. 

It  might  be  npposed,  that  albumen  could  be  tnmafonned  into  fiit,  because  albnmm, 
as  well  aa  fi>^  contain*  e•rba^  hydrogen,  and  o^gcn;  it  could  also  b«  aoggeated  that 
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oaibani«  alkalii!*  and  inter,  u  oontuning  mtmn,  hydragni,  tai  ox^cn,  Mold  fbrm 
nigar :  but  experience  has  shawn  that  the  ""'"""i  hod;  ooiuit  acoompliih  the  fiumcr 
tmuifiiiiiimtiaii  in  >  anlBoient  quantity,  nor  the  latter  at  all 

Complete  mibititutei,  therctbre,  of  the  nutrimenta  vhich  maintain  the  lifb  dunbly, 
can  only  be  fbrmed  hf  a  combination  ef  all  three  groups  of  the  alimraifvry  prmciplfa. 

{  41.  XMtl  of  SlsaatlUlitr.— The  more  easily  these  alimentary  prineiplea  are 
diaaolred  in  the  digeative  fluids  and  tranimuted  into  the  conatiCuenta  of  the  blood,  the 
gteatET  is  their  digestibility  :  for  digestion  connata  not  in  the  aolution  of  hodiea  only, 
but  also  in  their  transfbnaBtioa  into  the  eaientM  conidtuenta  of  the  blood.  Both  oon- 
ditions  aro  of  equal  importaiicC- 

If  two  substances,  therefore,  ore  diaiolved  with  equal  ease,  that  will  be  Qm  more 
digeatiblo  which  has  the  greater  umilarity  to  some  constitDent  of  the  blood.  Stauioe 
and  mnrgaiiue,  lot  instance,  are  almost  equally  aolnble  in  the  digeatiTS  juicea ;  but  aa 
margarino  is  present  in  the  blood,  and  itcarine  ii  not,  it  ttdlowi  that  margarine  auipaaaaa 
Mearirte  in  digcalibility. 

But  if  the  confbnnity  of  two  alimentary  principle*  with  the  oonatitileiita  of  the  blood 
ii  equal,  tho  more  aolubte  is  tlie  more  d^;estible.  Soluble  albumen  and  flbrine  stand 
eqnally  near  to  the  blood,  both  being  contained  in  it  Aa  the  soluble  albumei^  howerer, 
i«  mom  readily  diaacdTod  in  the  digestive  juioes  than  fibrine,  the  digestion  of  the  lattur 
ianorc  difScult.. 

Hence  it  rcsulta,  that  the  difficulty  with  which  alimentary  principles  an  diasolved 
it,  in  nuuiy  cases,  compensated  by  their  con&rmity  with  the  ingredients  of  the  blood. 
Although  gum,  for  eiamplo,  is  much  more  easily  disaolred  than  tat,  the  lattor,  if  not 
talcn  in  too  great  a  quantity,  is  digested  by  a  healthy  stomach,  under  certain  oireom- 
ilancee,  more  madily  than  gum ;  for  gum  is  not  oontained  in  the  blood,  while  fat  belongs 
to  its  essential  constitnenta.  Oum  has  first  to  be  banaformd  into  sugar,  then  into  laotio 
acid,  and  finally  into  butyric  acid  and  some  other  fatty  snbetanees  ;  while  lot,  on  the 
other  hand,  as  containing  olcine  and  margarine,  is  represented  in  the  blood  itael£  On  the 
formation  offst&om  starch,  the  lattcrmust  first  bo  changed  intogmn,thenintosugarj  the 
•agar  into  lactic  acid,  and  this  again  into  butyric  acid.  It  henoe  appears,  that  of  all  theae 
snbatancee  lactic  acid  is  the  most  digeatiblo,  even  if  all  were  equally  soluble  in  water;  sugar 
would  be  the  next  to  it,  then  gum,  and  finally  starch.  I«ctJc  aeid  and  sugar  are,  besides, 
nore  acdublo  than  gum,  and  gum  than  starch.  The  latter  is,  therefoie,  for  two  reosms,  tha 
least  digeatible  of  the  above-mentioned  alimentary  principles.  It  follows,  again,  from 
&e  same  !aw,  that  a  subatanee  which  is  both  more  eaaily  diasolved  in  water  than  another, 
and  mora  readily  transformed  into  the  constituents  of  the  blood,  greatly  aorpaasea  the 
latter  in  digestibility. 

Of  the  aliments,  those  are  the  most  digestible  which  contain  tbe  greatest  niunboT  of 
alimentary  principlea  easily  soluble,  and  easily  turning  into  the  constituents  of  tha 
Wood, 

{  IS.  T*atB  of  MatvttlwviMBa. — TheuuCritiTcncseofaay  kind  of  solid  or  liquid 
food  depeiula  upon  tluee  circumstances :  ita  digestibility,  tho  quantity,  and  the  pro- 
pottiona  of  die  alimoitaTy  princi[des  contained  in  it. 

If  an  alimont  contains  many  indigcatible  substances,  which  are  voided  again  in  an 
nadiEsolved  state  with  the  eicremsnta,  it  most  lose  as  much  of  its  nutrittvcaoea ;  tot 
otdythat  vHcH  passes  as  an  essential  coustitucot  into  the  blood,  i«  to  bo  considered  oa 
an  alimentary  principle.  The  more  digestible  an  aliment  is  thcicfoce,  other  things  being 
*V^  the  more  nmiriahing. 
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In  tatting  &b  nluB  of  a  mtrinunt  irith  n^ect  to  Uie  tlimentMy  prindptei  odd- 

taiiuid  in  it,  no  regard  ii  paid  to  tha  amount  of  nter  contained.  Watet  i*,  in  genenl, 
■o  eaoilj  to  be  proonred,  that  ire  have  not  to  take  it  into  cOQUdemtirai,  when  judging  of 
the  valoe  of  BOM  or  liquid  food,  with  lespect  to  its  uuteitiaui  propettie*.  Inadrraiid 
deaort,  bowerer,  water  would  beoome  the  most  important  nutriment ;  and  an  alinieat 
oontaiuing  moidi  water  would  be  the  moat  nntritiDiu  taoi.  When  no  deAciencT  in 
water  exiata,  that  aliment  i>  the  mott  nutiitiDUa  which  containi  the  gieateat  {noportico 
of  alimenlaiT  prinoiplea,  and  conToy*,  therefoie,  to  the  blood  the  gi»ateat  qnanli^  of 

Bceidea  the  digestibility  and  the  abundance  of  golid  oonitituGnti,  the  combination  of 
an  aliment  is  also  of  the  greattst  importanoe.  As  the  bUiod  contains  a  gtcater  pnipoi- 
tim  of  albumen  than  it  does  of  salla,  and  mM«  allta  than  tii,  the  propordon  of  thew 
alimentary  principles  will  determine  whether  any  particular  food  be  nubritions  or  other- 
viae.  Just  aaalimsntary  pnnciples  of  equal  aolubilitf  are  the  more  digestible,  the  mora 
completely  they  oorrespond  with  the  seveial  constituents  of  the  blood  i  so  an  alimfnt  is 
gensrally  m(ae  nutritious,  if  the  combination  of  its  alimentary  piincipLcs  oorretpoDdi 
mme  exactly  with  tlie  oomposition  of  tha  blood.  Thus,  nutritious  aliment  is  characterised 
by  ooDtaining,  ofnitTogenizediulntaiioea,  more  organic  than  inorganic,  and  of  aubstanM* 
aot  nibrogeniaad,  more  inorganio  than  ot^anie  matter.  Lean  meat  is  tba  &od  which 
moft  completely  answen  these  conditions. 

Buhstanoea  frnm  eadi  of  tha  other  groups,  bowerer,  aa  wo  hare  mentioned  abore,  are 
equally  indispeniAbl^,  though  requisite  in  different  quantitiea.  Compounds  of  chlorine, 
salt,  fat,  and  omulituents  of  &t,  ace  u  absolutely  oeceaaory  as  albumen  or  gelatine.  It 
always  betokens  a  narrowness  of  view,  therefore,  to  apeak  of  any  aliment  as  innu- 
tdtious.  It  is  true,  potatoes  are  less  natritious  than  meat,  because  the  latter  is  Tcry 
similar  to  the  blood,  while  potatoes  contnin  very  little  albumen  and  a  large  proportion 
of  starch  1  but  in  the  unqoalified  assoition  that  potatoes  do  not  nouriab  at  all,  wo 
fbigetthat  starch  is  tnuu&rmed  into  fat  by  Ihodigcatire  process,  and  that  this  repn?sents 
an  Easential  oonstituent  of  the  blood.  Potatoes  combined  with  a  certain  proportion  of 
wUte  of  egg  become  aa  nourishing  as  milk  or  meat. 

1o  .lijHiigiiirili^  in  one  woid,  between  digestibility  and  nutritiTeneis,  wc  may  say  that 
tho  (bnuer  eiprosaos  the  rapidity  with  which  the  alimentary  principles  of  an  aliment 
•re  Iranafbrmed  into  constituents  of  the  blood  j  the  latter,  tho  quantity  of  olimcntaiy 
principles  oonTeyed  to  the  blood  by  solid  or  liquid  food.  Hence  it  foUo^rs,  that  we  can 
apeak  of  digestibility  with  respect  to  the  alimentary  principles  as  well  as  the  compounded 
alimanta,  but  of  nntritiT^kess  only  with  respect  to  the  latter. 


Olf  SOLID  FOOD. 

}  43.  M*ftt  BT*^  Egg*.— In  regarding  the  different  kinds  of  food,  from  the  wliale- 
oQ  of  tho  Grcenlandora,  and  the  bcar's-groose  which  fbrms  sn  article  of  diet  in  a  Mogul 
bibc,  ap  to  the  refined  cookety  of  the  wealthy  in  the  more  oiTiliaed  oountrioa  of  the  globe, 
wbero,  for  instance,  oysters  and  trepang  {a  small  tubular  animal  belonging  to  the  olaaa 
of  the  Radiatfl)  are  fsTOurite  dainties,  wo  loon  find  out  that  there  eiiata  no  dan  of 
animals  which  docs  not  fumiah  some  contribution  to  the  food  of  man.  By  aU  oiriliaed 
nations,  however,  the  flesh  of  horbiTorou*  animals  is  preferred. 

In  thia  respect  we  may  assert  that  the  plants  first  prepare  tho  food  of  man.  It  ii 
an  art  ill  whii^  they  exoci— that  of  preparing  excellent  meida  from  Tery  sim^  matorials. 
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and  Kona  inorgtuio  sobatanoes,  uid  in  srerj  OMe 
jrinm^M  tbs  chief  Iwlk  of  their  body.  The  a 
(im^  oomhiiiitioa  of  nibogen  with  hTdrogBo),  and  thv 
of  the  dr.  "  Whila  ths  animal  •wiUom  bodie*  alnadj 
Sanaei,"  myt  Fontei,  vbo,  befois  all  oUui^  deMma  to  b«  called  the  natnnliat  of  tlw 
pw^kLfif  "  these  flTin  tubulax  "^  <)ff]tulBr  fomuitiODs  eagcvlf  take  tip  die  aimpleit  oL 
from  the  air.  Woven  by  Kmahina  and  athsraal  fire,  raeh  aa  fiamarlf  popta  on^  dand 
to  dream  o^  the  loft  gieea  of  tlis  vooda  and  Mdi  vnilaa  upon  our  light;  and  behold! 
m  the  infloitelj  delicate  netwoi^  of  the  bloomi  and  ripening  fruits,  glowri  the  «BT«ialUd 
beam,  and  adonia  the  Tcgetable  world  irith  the  muiilbld  brilliauo;  of  its  bnea !" 

Animala  Itviiig  on  planti  not  mmatiuilly  oonTer  £be  imprevion  <^  a  gieatw  pnritr 
vjtai  oar  &atidijma  aenaea,  which  are  offended  bf  the  xwund  amoll  of  the  oanuTcioua 
Miminalia,  and  by  the  oily  fliTOur  of  the  biida  of  prajr,  Scnoe  cur  predilBOtion  tat 
the  herbiTorouB  ■w"*ialf ;  and  nt^'V^g  thwe  the  Rtuninanta  and  the  many-hoofiid  occupy 
the  first  plaoe.  ThrooiJUnit  the  arhole  of  Cratral  Europe,  no  meat  ia  cooaomed  iiv 
paater  abundanee  than  beef  and  pork. 

i  H.  OcartttnMtta  of  Baaf. — The  fleah  of  loai,  or  bae^  iUnibatei  the  oom- 
ponlirai  ofallothfshindsofmeBt  We  may  take  the  omnpoDtion  of  beef  aa  the  standard, 
with  whiali  the  yarietiaa  ol  tile  other  moat  common  animal  aliments  may  be  oinnpared. 

In  beef^  M  in  all  aUntents  which,  when  takm  to  the  exolosim  of  all  other  find, 
are  able  to  "■■"t.in  hmtian  lite,  ths  tiiree  gnnips  of  simple  alimenlary  prineiplea  a 
Rpreseoted.    A  oombinBtica  of  albomitunis  and  fatty  matlen,  of  oompounda  of  oblcnna' 
tnd  of  lalts,  abnndantly  dilated  with  water,  is  all  that  ia  neceaaary  to  auatain  lift. 

The  albnminoos  snbstaneea  of  beef  are  the  flbrine  of  the  muscles  and  albumen  proper, 
^te  fiamer  oonatitates  the  flust  fibres  of  flesh;  the  Utter  ia  the  oaential  body  of  the 
nntiitioaa  jnioe  which  coouiBee  ths  space  between  &e  solid  paiti.  The  flesh  owes  ita 
red  ccltfor  to  the  blood  which  it  containe  in  Tery  nameniDS  fenel* ;  and  this  blood  oom- 
jtiw  albomrai,  gjobuline,  flbrine,  and  tnwea  of  oaseine,  and  in  additioo  to  these  albu- 
niuDos  sabstanoes,  some  oolmuiiig  m&Cter  containing  iron. 

Ths  albuminoua  substanoea  which  animal  food  thus  contains,  an  not  the  only  supply 
it  aSinds  to  oompensate  ibr  the  albnminous  matters  of  ths  blood  lost  with  the  excretions ; 
for  the  Bnnt  muscular  flbica  are  onelosed  in  the  critoiar  or  binding  tiasue  which  onites 
Iheoi  into  bundles.  This  tissoe,  when  boiled,  yields  gdatine,  which  is  soluble  in  water. 
Id  tbe  body,  gelstiDe  ia  again  tnnstbnned  into  albumen.  ConTalescents  Tory  often  tc- 
gain  thor  sbeng^  by  the  almost  exelusii«  uao  of  jelly  from  honea ;  and  geliUine  ia  the 
only  uitrogenixed  boi^  oontained  in  tajlaigc  amount  in  this  jelly.  M  tile  blood  of 
nan,  howerer,  docs  not  contain  gdataoe  »a  •  nsoeenry  oonditiim  of  ita  regolai  combina- 
ticrn,  but  slbununons  matter,  we  moat  infer  that  the  gelatine  is  tianatbnncd  into  albu- 


That  the  odlular  tisane  in  the  muscles  is  intermingled  with  elastic  fibres,  does  not 
m  any  way  affiict  tbe  nutritions  propeitiee  of  snimal  food ;  fbr  Chno  elastic  flbrce  are 
not  diaaolTod  in  the  digcstiTo  fluids.  They  constitDte  a  port  of  those  aUmentary 
'^uiaots  which,  united  with  certain  excretory  substanw*  of  tha  blood,  compose  tho 
txDceiaents. 

like  gelatino,  tha  homy  cells  lining  the  walls  of  the  nnscular  blood-TOSKls  sro 
^'tilled  to  the  name  of  conitituant*  of  albumen.    They  arc,  however,  of  inull  impmi- 
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mkoa  I  tar  ^'^^  qimibty  u  ■>  miiRuflanitj  tiMt  ttfcn  if  iolnbld  in  Qkt  ilkflliiM  ae 
tioiu  of  KimedigBrtiTe  gland*,  thsy  «iq  deddedly  Um  digwtiTe  tbma  llw  flbra  yieldiiig 

EreatiDe,  fleili>bani,  ind  fl««Ii-*cid  ue  regular  nilngmiied  doiutitiieata  of  bN£ 
Are  thej  to  Im  oonadcrcd  ai  ■limmtaty  prindidca  ?  Thne  i«  Miaioelf  any  doubt  diat 
tbcy  poai  into  IliB  blood,  and  from  the  blood  into  the  mnaolei.  Bat  ia  msreniy  a 
natriment  because  it  pasKi  tliRni^  the  blood  into  the  bans,  and  ii  found  then  in  tlte 
Ibnn  of  small  glands  ?  Against  this  cqiinion  tlie  Judgment  of  even  the  iinpinfl  wiiinel 
mdcrproteitf.  And  t}ie  lii«atine,  the  fleah-bau  and  the  fleah-add^  I  cannot  oomider 
to  1>e,  strictly  ipcaklng,  aUweataiy  prinoipica,  ■■  they  bdon;  to  the  tegmdre  trans- 
fonnMioii,  vhioh  pnccM,  by  the  actaon  of  oxygen,  conveys  all  o^anic  matten  of  an 
lisiniei  to  the  eierctory  glands.  The  org«nia  oaaipannda  wiihont  nitngen  contained  in 
htcf  u«  miioh  less  various  than  the  nitrogenised.  The  fortner  oonnit  of  several  &M, 
sugar,  and  lactic  acid.  I  have  often  toentiotied  that  the  bt  of  the  Buninanta  owes  its 
hardness  to  the  slearine.  This  is  UBOciated  with  margarine  and  oldne ;  whilst  the 
peculiar  tat  oonlaining  pbosphonu,  as  well  as  the  gall-ftt  of  the  ncarvea  nod  the  Ui 
scarrcly  deserve  any  considoiatjon,  on  account  of  their  small  qoanti^. 

Chloride  of  potassium  and  phoephatu  of  potash  ore  the  peculiar  inorganic  substsnora 
of  the  flesh.  They  atone  would  be  aufflciont  to  distinguish  the  flash  fiom  the  blood. 
While  the  blood  contains  seventson  times  more  sods  than  potash,  tliere  is  in  the  flcsT 
tlie  ox  about  thtee  times  more  potash  than  soda.  Phuaphalca  of  soda,  lime,  magni 
and  oxide  of  iron  are  contained  in  beat|  in  somewhat  considGTable  quantitios  ;  Init  then 
are  only  few  traocs  of  sulphatfis  of  the  «iVaii««  attributable  to  the  blood  of  the  muscles. 
Tha  amount  of  water  contained  is  ao  considerable  that,  on  an  amagc,  it  unounta  ti 
more  than  thiee  qusxten  of  the  whole  mass. 

{  48.  ESaot*  of  ttooUng.^The  forgoing  desoriptiMi  reiin  to  the  raw  Bedi 
What  becomes  of  this  when  boiled  or  roasted  >  If  we  put  a  pieoe  of  meat  into  boiling 
water,  and  leave  it  long  enough  exposed  to  the  boiling  teanpentutc,  the  soluble  albumi- 
nous substances  coagulate ;  the  flbrine  is  transformed  into  two  new  ctanpounds,  each  of 
which  is  richer  in  oxygen  than  the  flbrine  itself^  and  only  one  of  which  rosenUiles  fibrins 
in  its  difflonl^  of  solution.  The  other,  which  may  also  be  obtained  tamt  albumen,  is 
easQy  disscdved  in  wattr. 

The  colouring  matter  of  the  blood  turns  bniwn  from  bdi^  deoomposed  at  the  bml- 
ing-point.    By  this  process  it  also  loses  its  sololnlity  in  WAter. 

The  cellular  tissues  dissolve,  as  bj  btriling  they  »n  tranimutad  into  gelatine. 

The  &tty  substanoe*  melL  Those  of  tha  inwgwuc  compounds  which  are  mat 
easily  solub^  are  dissolved  in  the  water.  The  same  takes  place  with  the  sugar,  the 
lactic  add,  to  which  the  fiesh-juioe  owe*  it*  acidity,  the  kiMtine,  flesh-lusis  and  flesh-acid. 

Tho  alhomea  being  ooagnlated  by  the  boiling-water  in  the  eitemij  parts  of  tha 
meat,  foms  ironnd  the  internal  fart  a  cover  or  oalside,  peucttable  cmly  wi^  difficulty. 
A  liuge  proportioD  of  the  soluble  alimentary  principle*  is  DOnsoquenlly  retained,  which 
the  water  would  otherwise  have  abstracted  from  the  meat.  The  heat,  however,  pene- 
txatcs  to  the  interior ;  each  flesh-bundio  gets  surmnnded,  ss  it  were,  by  a  sheath  of 
coagulated  albumen.  This  protects  the  gelatine  and  tho  salta,  the  lactic  acid  and  the 
kreatine,  hut,  most  of  all,  the  real  Scsh-fibrc,  which,  by  the  diroet  action  of  the  boiling- 
water,  would  gradually  bceoma  harder  and  more  tenacious.  Aceurdingly,  the  flesh 
}rields  only  very  little  of  its  constituents  to  tho  water,  and  pnservDS  with  tho  alim^itBry 
principlea,  not  only  its  nutritiTencss,  but  also  its  flavour. 
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Itt  thanflira,  Uw  cook  wiohct  to  prepora  a  Jui^i  utTOOiy,  and  Hch  food,  dw  pub 
the  Dust  into  the  vrnter  imw  whea  the  lattei  ii  in  &  (ttte  of  ebuUition ;  but  if  a  Mnmg 
broth  i«  to  b«  prepand,  ilie  puti  tks  meat  into  cold  water,  aod  heata  it  giadnal^. 
The  •oloble  alinumtary  priaciplea  are,  by  this  prooeai^  abatiaotad  tron)  the  mast  and 
diiKilred  by  the  water  before  the  nlbumeii  can  coagulate.  It  is  tnie,  that  when  the 
Bolntion  boQa,  a  qnantitr  of  nnall  albuminoiu  aoalea  are  formed,  which  an 
with  (he  oolonring  matter  of  the  blood,  which  has  now  turned  brown,  and  other  adhering 
(ubsCances.  But  when  the  water  boQs,  another  port  of  tLo  albumen  ii  tranafbrmed  ii 
a  combination  contuniDg  more  ozTgtn,  and  soluble  in  water.  The  same  takes  plooe  with 
the  flbrine  of  the  moselea  whioh  cornea  Into  direct  contact  with  the  bdling  water.  Thus, 
1  solution  is  fanned  cotnigting  of  traasfoniied  slbuminoos  substances,  beatiiie,  flesh- 
buis  and  fieah-acid,  gelatine  and  lactic  acid,  besides  some  salts ;  while  amsU  scnlfla  of 
tlbumen  and  melted  &ts — the  well-ltnown  fat-bubblee — float  on  the  liquid  in  an  nndis- 
•dred  state.  The  brolli  thus  prepared  is  aavoury,  but  the  meat  all  the  poorer  aad 
toogber,  in  pnportioa  as  the  water  has  been  more  slowly  heated,  and  aftarwaidi,  when 
MGng,  its  action  longer  oantlnued. 

Thiiezplaioswhyia  Qermany,  in  the  housduilds  of  the  middle  classes,  where  meat 
ii  put  on  the  flie  with  cold  water,  boiled  meat  is  seldom  or  nerer  tahen  without  broth  ; 
Ibc  tho  boiled  meat  together  with  its  broth  oonlua  the  constituerits  of  the  ntw  meat 
la  other  countries,  the  Netherlands  for  instance,  boiled  meat  without  broth  is  veiy  oom- 
non  food.  Tho  Dutch  oooki,  therefore,  put  the  meat  which  h«i  not  to  fbmish  any  soup, 
on  the  flre  with  boiling  water. 

By  roasting,  as  in  the  former  case,  a  kind  of  sheath  is  fenned  around  the  meat.  The 
•Ibnmen  coagulates  on  the  eztemol  surface,  which  becomM  of  a  deep  browa  by  the 
decomposition  of  the  colouring  matter;  aodsfterwardsbytheformatiou  of  soTCTalempyroa- 
matic-smclling  substsnoes.  This  surface  retains  the  greater  proportion  of  the  soluble 
substances  in  the  meat,  from  which  a  thick  substantial  juice  ooses  out  in  a  propor- 
tiiMiately  scanty  quantity ;  a  part  of  the  f^tty  substanoe  is  daaompOBed,  i 


instance,  being  transmuted  into  margatic  acid ;  and  finally,  ai 

DQwly  formgd  .  namely,  acetic  acid,  which  originalea  in  the  action  of  dry  beat  used  iu 

iMtting,  &cilitatei  the  salution  of  the  albuminoua  matters. 

Vinegar  has  the  effect  of  nsidering  the  meat  more  digestible,  as  also  doea  ccmiiKia 
Mlt,  by  diasolring  tho  albuminous  substances,  aa  haa  been  mentioned  in  discussing  the 
process  of  digeatioo.  This  is  the  explanation  of  an  eipiession  oommon  in  Germany, 
that  Tinegar  makes  the  meat  short,  short  meat  being  easy  of  digestion. 

Large  pieces  of  meal,  whii^  after  bailing  or  nnstiDg  ctmtaln  liquid  blood  in  the 
interior,  are,  in  Qermany,  oonaidered  not  to  be  suffioiently  done ;  whereas  in  England 
this  is  ia  many  csaes  required  as  a  proof  of  good  cooking.  What  is  the  eanse  of  the 
blood  being  thus  retained  ?  It  ia  because  the  coloming  matter  of  the  blood  is  not  decom- 
pwed,  excepting  where  the  temperature  has  been  increased  to  more  than  133 '  Fah.  The 
internal  pattt  which  rotain  the  ainuan  hue,  have  not  attained  this  tcmpcraturo, 

{  4S.  SUbianoa  of  Tanta* — Although  the  difieronee  of  taste  in  different  kinds 
luJd  indicate  material  diatinctions  in  their  composition;  yet  the  aseeitainad 


trifling  in  the  case  of  the  flesh  of  the  sheep  and  roe;  these  belong, 
like  the  ox,  to  the  class  of  Ruminants,  and  cmrespond  most  exactly  with  beef  in  the 
■limentaiy  principles  which  they  contain.  The  fat  of  sheep,  however,  ia  generally 
hinl#ii'  ihali  ia  to  say,  richer  in  stesrine ;  and  the  fat  of  the  roe  is  more  acid  thaa 
that  of  beet 
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SU  COHFABIXF^  ffiTALllUi  OT  TLMM  OT  URltALfl. 

FoA  ii  iMior  in  Ikt,  bnt  pooTGr  in  •IbomiBoiu  subetayBXa  ttao  ksal^  iIAowgh  •rcn 
htre  the  diAmnoo  ii  not  cnuidentble. 

AU  wild  Hramuilu  ois  nouriaiblo  beTOndonr  dinaMlSMbd  mImA  for  tki  quBtit; 
•f  krtKtiaeirbiehaiejaciDtafii;  tile  l«ttar,  bonvtr,  Hoifaai  the  fbraer  ia  tlMit  pntpor 
Hoaatttt  Tha  i«uoD  of  thi*  ia  obvioa.  Wliilrt,int}ieiwAid*aiDg<irf(Md,  ittem 
~  qiMt  «xi«t««e  {vDinatM  the  IbrnatiaB  of  lU,  and  andanlM  the  ti«ae  ehaoge,  Ob  n^ 
btitingintheTWMda  «  free  and  ictrra  Ulb,  takei  in  ■  grealtr  qmmtit^  of  oijgen,  vhieh 

Bfcnu  Ae  Bitragenind  btsiH  of  An  tinoei  into  b«MiiK.  It  n  die  aaoM  witk 
Unta ;  their  npid  flight,  anl  dieir  bonei  Med  wMh  air,  angnant  tiieir  teoRpCimi  at 
(wygm.  The  hi^er  tempentan  of  the  biri  proree  tMl  it  «mim«  oxygen  fiuta' 
lluii  thB  leptSes  emriing  on  the  eaidi ;  eren  fuler  thui  tb>  M umiuHi,  tike  imly  c1>m 

■UH^  with  lAich  it  ahsn*  the  sppellation  of  WBrm-bloaled.  Hence,  f}M  man 
npid  deesmpostion  of  its  albaninsoi  matter,  of  irhiah  At  prapoitim  of  Botuble  ■Ifan- 
n  M,  bqiideR,  gnwter  than  in  the  otiier  HanmaHa ;  hence,  aln,  die  ftbondanee  «( 
hnatine  in  the  muaeles  of  bitdi. 

While  between  the  MBDunalia  end  biida  no  great  JUfetanae  haa  beea  olwemd  In 
le  amount  of  viter  they  oontsin,  the  three  qnaiten  in  weight  of  water  oontaincd  ia  tlie 
fiesh  of  wana-hlooded  iiiiiwl*  ii  increaied  to  fovr-flftha  and  more  in  Ae  fleah  of  Ae 
fiebea.  Little  blood,  and  th«7eJbro  moatl]'  a  white  colour  :  mnoh  less  musetilaT  Sbiine : 
a  larger  i^uantity  of  tinne  yielding  gelatcne  :  and,  abore  all,  a  fat  conttuntBg  plKwi^un-ia, 
which  ia  not  limited  to  the  contents  of  the  blood-Tossels,  are  regtilar  pemUuitics  in  the 
flcah  of  fiflhwt.  And  this  phospheroua  fat  does  not  constitute  the  Only  fCfltrence  iD  thor 
properties ;  fbr  the  soinble  albumen  ol  the  fish,  -which  nesrl;  ooTBaponda  in  goontity 
with  that  of  the  fleah  of  birds,  oo^i^tcs  mucit  note  mpidly  in  a  sonawhat  higher 
temperature  than  the  sohible  albumen  of  the  vamt-blooded  aoiaaU,  The  soinble  albu- 
men difFbrs  also  fhim  the  latter  by  not  contaJniDg  any  phosphoms. 

i  47.  Oamifuamliwa  ^naUtf as  nf  Fl«ab.^We  hnre  to  take  into  eonsidention 

alone  thespectei  of  the  ammale  whose  muscles  fUmish  our  nuat,  bat  tito  nnmenms 
a&tr  circuDistances  affecting  the  flesh,  befbre  it  appears  on  the  table. 

Thns  He  flesh  of  young  animals  is  poorer  in  flbrine  Uian  thst  of  the  lasturc,  but 
richer  in  soluble  albumen,  gelotinoiu  fibres,  and  wnter ;  It  is  tliemibte  more  tender. 
This  preponderance  of  gelatine  eiplaine  why  the  broth  of  veal  and  lamb  sooDer  coe^- 
Utes  than  that  ot  beef  and  mutton ;  for  it  ia  the  gdatine  difflised  thningh  the  broth 
wUeh  coagulates  the  whole,  when  cool,  into  a  jelly. 

Is  the  diSercnce  in  the  taste  ot  the  flesh  of  diflerent  animaU,  ao  bniliar  to  us  in 
ocdinuy  iiSe,  traceable  to  certain  difl^nces  in  the  composition  of  their  food  ?  The  taste 
if  fieldikres,  Ibr  instance,  after  eating  juniper- berries,  and  tint  of  seme  docks  tnd  oOter 
iqaatie  biidi  which  feed  on  nisils,  cnbs,  and  fish,  and  whoae  fleah  nnemblea  tnua- 
oil,  endsntly  ietUes  this  question  in  the  afflnnative.  In  Tahiti  the  swine  were  Sei  on 
&uita  only ;  and  while  their  flit  hxd  itoding  of  the  rich  taste  of  European  pork,  Ponttr 
compnrod  their  Seah  with  reaL  Sciance,  however,  answers  the  qneatioD  with  special 
regard  to  the  1^ ;  by  its  exact  eomparisana,  it  comd^  explains  the  eTeiy-4>y  experience 
at  domeatio  lifo.    There  can  now  bo  no  longer  any  doubt  that  Ae  lolMtitatea  with  which 

ibed  our  oxen,  swine,  and  fowls,  and  stnfl!  oor  geeae — namtdy,  turmpi,  potatoes  aaV- 
duit,  maize,  rice,  with  several  other  seeds — are  twiaA^le  for  abimdaiitly  eontainii^ 

constituents  of  fiit ;  ibr  in  these  Mads  of  fbod  the  snhatanaea  eostained  in  grcalcat 
quantities  are  starch  end  sugar,  with  other  ainulor  mattaia,  whiidi  the  aumal  body  trana- 
forms  into  lactic  and  butyria  acids,  and  some  other  fsls.     Qame,  again,  awes  its  asTeuiy 
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taateiD  gnaf  part  toitilaigAproptntimicf  knafiMi  fi III i lilt  imiiii  ttB^nntityDf 
beatmo  to  deemnR,  RBtridgM  koe  tkeir  taats  if  tmtti^wf  ati  ftd  lib  l-ww^i' 
finrls,  as  ii  ■oinetiniea  done  in  KTere  iriuten  to  protect  them  from  oold.  Tmw  dosb, 
if  left  at  Hbrntf,  becomaboH,  but  Bcqnirs  &•  igncBUafiaron  ef  gaaet 

AKbongh  it  doH  not  i«qnro  a  «MiaH«ld  niad  to  >ag<Dd  ths  enasmisg  of  gaeae 
wiQi  a  ixgne  at  i.ytinaoa,  ytt  bmh  baa  not  ^adained  Bnoli  nnre  «rael  uwKiaeluuinta 
on  ainial  lifc  wttli  l&e  iatsatton  of  prooorinB  a  ksw  titalation.  to  the  palate.  Kot  odIt- 
Leake  made  capons  and  poiUards  of  cocka  and  hen*  by  Miilil>tii7&,  bot  Xe  ha>  mntiUted 
aerciKl  MammaBa,  tt  irdl  «8  csrpa,  in  the  aaoM  ma— ai'.  Cbeoiaal  i«a>«i*h  ha*  not 
yet  dUiMTTeTGd  why  the  fledi  ahoold  beeoina  by  Ai>  proeea*  moD  touk*  a»d  tannirf  i  but 
the  &ct  isnndeubted.  Govs  gnnr  bt  more  nipidlf  afin- Uw  Ian  of  thsb  onaiM.  Tlw 
piactica  of  baiting  carried  on  in  former  times,  hot  at  paaaad  eilf  r^T"-||;  in  the  bm  of 
iioBtiag,  iqatBea  the  llbiiiK,  irhich  is  the  least  Tee^ij  aolohlB  alimeataiy  princ^le  of 
Bash,  and  renden  the  meat  mora  taDder. 

{  48.  The  inteatinM  of  acme  """""I",  tha  anttmls  in  which  taasaga*  an  made,  the 
bisin,  the  Hrer,  the  lioday,  the  a^een,  and  Ae  swact-bnasd,  are  reiy  aiiailai  to  fleah  in 
flie  properties  of  theit  cmtatitQents ;  the  difHaencea  beimg  chiefly  in  thai  qatnlitatLTe 
pmportiona.  Liver,  apleen,  aweet-bread,  brain,  and  kifasya^  contain  lolable  albnman  in 
icmarkable  abnndance.  In  addStioa  to  this  qnantity  ot  aUnmen,  the  sveet-brcad  con- 
tains much  gelatinoui  tisiue,  and  an  extremely  small  proportion  of  bt ;  while  in  the 
brain  and  liver,  a  considerable  qnaneity  of  phosphcaoaa  &t  is  iaMnungkd  with  the 
ordinary  alimentaiy  principles. 

In  the  bones,  the  nitnigeMsed  flBmentary  principle!  are  >iiDBt  BtclnaiTtdy  leiaesented 
by  the  gelatinao*  tUroea.  Thon^  thefe  eziBta  no  da«bt  that  gelatine  is  eqsble  of 
being  transformed  into  albnmen,  yet  this  transmutation  tahsa  ^dace  ao  alovty  that  the 
bones  alone  cannot  yield  a  proper  nntriment  Bines  gelatine,  as  soah,  is  not  praannt  in 
&e  blood,  it  has  theivfele  to  be  tranafomwd  into  albumen  ia  order  to  become  Mie  of 
Its  ctmstitaenta ;  itismachitioTefiScuHaf  digostioii  tluDialbiimea,in^teofita&u:ile 
solubility  in  the  gastrlo  Jtdce.  The  bones  an  not  daftdeat  is  fat  and  themcse  imputant 
ults ;  tut  as  these  pass  only  in  part  into  the  eak«s  siade  of  the  gelatine  of  bonaa  for  the 
piepamtion  of  broth,  the  use  of  these  eakea  oa  a  principal  sopply  <d  food  is  to  be  repro- 
bated. In  England,  irhidi  excels  aU  other  conDtries  in  Ae  preference  of  its  people  tor  a 
nbstantial  nutriment,  these  cakes  are  piepaivd  from  tha  bntli  of  neat  iaqiiaBated  by 
boiling  to  a  jelly.  Sometimes,  indeed,  bonei  and  othv  paiinga  may  be  naed  in  addition ; 
but  frcah  beef  rdmishea  tbe  enential  conatitaimt  of  the  inspissated  jnioe,  which  iapoored 
into  small  cake-monlda.  These  cakes,  when  diwotred,  dosely  correapond  with  r»l  broth ; 
and  they  therefore  jnatty  rtrim  tor  themselv«a  tiu  name  of  portable  soaps.  What  in 
Franco  is  sold  under  die  name  of  bonUkin-oakea  ia  nothing  bat  gelatiBa ;  a  prodnO' 
ties  difficult  of  digestion,  only  ilightly  nutritious,  and  therefore  otgaetionable.  No 
economy  is  so  nearly  related  to  extraTagiaee,  aa  that  of  pnparing  soiqis  from  such 
cakes  in  order  to  effect  a  aaring  in  meat ;  for  Ais  broth  does  not  repsii  the  ezpen- 
£taro  of  the  body ;  imd  while  imporeriahing  the  pane,  fnls  to  nirieh  the  blood. 

{  t9.  Eggs  of  Blrla  ■•  Toot. — No  oduc  alinatt  nnitea  ao  oomplclely  the 
sdvantagGS  of  meat,  asthecggaofonrdomestio  birds.  The  yolk  and  white  c«sist  chiefly 
of  slbmninous  matters, — the  yolk  of  eaaeine  nrd  atlnmwB,  the  whits  of  aohibla  albumen, 
containing  more  sulphur  than  the  hmnonyaioiia  eanqwand  of  the  blood, — and  of  an 
albnminoas  body  containiBg  a  h^e  quantity  of  sulpha,  scantily  aoluUe,  and  forming 
ccHules  in  the  shape  of  tmaQ  membraaes,  whkh  inolDdo  the  soluble  »l)iiuin«n, 
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Ihkrs  belbte  e«pbm«d  vhy  eggs  ooagobto  when  bdlsd.  Tha  lm«t  nf  On.  hnfling. 
WBterbein^comffliinioated  tLnni^tliedidl  totbe  thiokRlbomoaiolutiaii,  the  «l)iiim«« 
beconeshwd. 

The  white  of  <^oontaiiu  mora  VBtec  than  tlieydk;  tomawhat  more  thm  one-luir 
of  the  latter,  but  only  four-flftlu  of  tbo  foimBr,  aoniittiiig  of  water.  The  jolh  n  alms 
in  &  ncaiir  Bimilir  proportion  rioher  than  UiswhJte  in  fkt  and  in  albatnijiaiu  aalrtaiutt. 
The  yiiUow  oil  of  the  jaOc  oontaina  a  large  qoiuititf  of  oleine,  with  t.  little  maigatioc^ 
Icn  phoephoroiu  &t,  and  still  lea  gaU-fot. 

What  ftirther  doea  the  e^  leqnir*  to  lepreatnt  a  complete  nnlnment !  Nothing  bat 
the  lalts  and  chlorine  oompaundi  of  the  blood ;  and  ill  theae  are  found  in  ths  iuorganio 
eomrtitnenfa  both  of  the  white  and  jalk. 

{  50.  **■*■—'  FiMiA  OMuUazaA. — "  Fleah  makea  fleab."  Thos  nji  a  pt^mlti 
rroverb.  I  raBdil;^  Agree  with  thia  Tiew,  and  that  so  Bousk  the  mora  wheo  I  repaid 
diot  in  ita  direct  relation  to  oar  body,  since  ths  view  ia  much  more  Mrrect  than  if  it  had 
been  said — "  Flcab  makes  blood."  It  is  not  onlf  the  potaali  predciniDating  in  the  fledi 
which  distii^mshes  it  from  the  Uood,  the  latter  oontuning  aoda  in  a  gieater  pro- 
portion ;  for  while  in  the  blood  inoi«  albumen  than  fibrine  is  to  be  found,  the  Gtnine 
predominates  orer  the  albumen  in  the  mnsolea. 

Fledi,  therefbre,  is  much  more  cqiable  of  repairing  the  wa«te  of  onr  muscles  than 
thatoftheUood. 

Is  Qua  disoMdsnt  with  the  bet,  that  all  nulrimentt  find  thedr  way  to  the  tiatues 
only  diron^  the  blood?  The  chyle,  originating  from  meat,  ii,  like  *U  the  rest,  miog^ 
with  the  blood,  to  which  it  ia  conveyed  th»>ug]i  the  thotiolc  duct  But  aa  our  fleah  in 
great  part  conmats,  not  by  chance,  but  aoooiding  to  a  neoeeaary  law  of  attncticm,  of 
chlorids  of  potaasinm,  phosphate  of  potash,  andflhrina,  an  abundance  <rf  these  constitD- 
cnts  in  the  blood  must  be  to  the  beoeflt  of  enr  mnsolea. 

Under  a  ptedmninant,  and  still  mora  under  an  eiclnuv«  animal  diet,  the  Bbrine  doci, 
in  &ct,  pass  in  greater  quantity  into  the  blood.  The  natural  result  of  this  is  great 
vigour  of  muscle,  as  may  be  illustntcd  by  the  etrong  muscular  atructun  and  ficiy 
morements  of  the  Indian  tribes  in  Iforih  and  South  America,  who  snatch  a  liTelihood 
from  the  chase.  Has  not  breeding  eattlo  the  asme  influence  upon  the  Calmucs  and 
TarUn,  the  pastoral  tribea  of  the  Alps,  and  the  mountaineers  of  the  Scotch  HigManii  ? 
Who  does  not  know  the  superiority  of  an  T^"[;l">i  labourer,  who  is  strmgthnwd  by 
his  roast  beef,  over  an  Italian  laEanme,  whose  predominant  vegetable  diet  eipUina  in 
great  measure  his  inolinatien  to  idleness  1  And,  finally,  the  slighter  strength  of  the 
Laplander!  and  Samoyedes,  of  ths  Oreenlanders  and  lC«»nt«/»Ti«ililjj^  whose  food  conaiali 
almost  wholly  of  &ib,  in  wluch  soaredy  more  than  three-fourths  of  the  fibrine  found 
in  the  birds  and  animals  is  to  be  traced,  is  sn  additional  proof  of  the  truth  of  the  seotenee 
— "  Flesh  mokes  flesh." 

The  richer  the  meats  are  in  soluble  albumen,  the  poorer  are  they  in  flbiioe  and  bt, 
the  more  easily  dig««tibla  will  they  be,  if  other  oonstitoenta  do  not  neutralize  thia 
property.  Thus  the  fleah  of  pigeon*  and  fowls  is  more  digostibla  than  Teal;  veal  man 
digestible  than  the  musdee  of  oitn,  sheep,  and  deec.  Hotae-fleah  io,  doubtleaa,  vaty 
similar  to  the  hitter ;  and  the  Mongola  and  Fatagosians,  and  even  lome  Cbiistian  natitms 
of  Europe  in  timee  of  bmine,  hare  praved  ite  advantages  ss  a  nuliinust ;  while  recent 
invoatigationi  of  the  French  jjdiytimaiu  have  acdmitiflcally  eatabliahed  them.  TTnjustly, 
therefotc,  was  the  eating  of  boise-fleah  deoland  by  the  holy  Booifiue  to  lio  a  heathen 
indulgence  of  appetite,  interiicted  by  Pope  Oregoiy  IIL  and  otlier  aulhoritiea.    Hie 
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qnantltj  of  ttt  ptaoei  the  mnsclM  of  iwins  aiid  geen  unong  the  moit  hetvily  digeatibls 
meats ;  vhile,  on  the  contmy,  moet  of  the  diflbnmt  kind*  of  game  owe  their  inperioiity 
to  the  muU  propoTtioD  of  &t  tbe^  ponen,  which  dutinguiihes  them  froin  (he  meat 
of  OTir  hjgh-led  domeitio  uiimali. 

The  flesh  of  fiihcs,  uworiing  to  their  proportioiuiteif  null  quantity  of  fibrino  and 
tbeir  Btmndanoe  in  soluble  albumen,  mi^t  be  rapposed  easily  digestible ;  but  tlie 
quantity  of  phosphorous  bt  renders  them  difficult  of  solution  in  the  digestJTe  juioe*  -.—i, 
remark  which  is  applicable  not  only  to  fishes,  but  to  the  bnis  and  liver  of  all  rertebiate 
animals.  Of  tho  intestines,  there  is  no  aliment  more  oasily  digestible  than  the  sweet- 
bread of  calTei,  which  is  ramarkable  ibr  its  Blight  quantity  of  tat  and  flbrine,  as  well  as 
bi  its  abundaoee  of  soluble  albumen. 

On  account  of  tlie  formation  of  acelie  acid  in  the  external  parts,  and  of  the  I«sa 
complete  coagulation  of  the  interior,  roost  meat,  whioh  does  not  eontain  too  much  iat, 
is  easier  of  digestion  than  boiled. 

Soft-boiled  eggs  arc,  on  the  wholg,  dissalred  in  die  stomach  with  greater  facility  than 
hard  ones ;  but  as  dissolved  albnracn  is  coagulated  by  the  acidity  of  the  gaMiic  juice, 
Mid  is  a(t«rwtnil  fssolrcd  again,  the  proeeta  of  boiling  the  eggs  hard,  if  not  cairicd  to 
excese,  does  not  materially  intcrfore  with  their  digestibility. 

As  all  kinds  of  flesfa  contain  a  sufficient  proportion  of  fat  end  salts  to  restore  to  the 
human  body  the  inorganic  constituents  of  the  eicietions  and  the  transformed  fats,  that 
kind  of  flfah,  however,  which  cont^ns  the  ilbunuDons  matten  in  the  greatest  abundance 
il  to  be  considered  the  most  nntiitious.  Tenison  and  beef  aie  thcrefbre  more  nutritious 
than  Tcal,  and  veal  more  nutritious  than  flsh.  Pigeons  and  fowls,  however,  nirpasi 
besf  in  nubttiTeness,  being  not  inferior  in  thdr  proportion  of  Eilbuminous  matten,  but 
superior  in  digestibility.  Fork,  nlso,  is  less  nutritious  than  beef,  from  tho  twofold 
Hsaon  of  its  possessing  fewer  albuminous  eompcunds,  and  of  being,  on  account  of  its 
preponderant  quantity  of  (at,  less  digestible. 

When  flbrine  is  abundant  in  the  blood,  the  heart,  being  a  tissue  of  muscular  fibres, 
il  more  Ailly  nourished ;  the  setiTity  of  the  circulation  is  consequently  increased.  The 
excitation  of  this  aetiTity,  absarved  after  a  oopious  meal  of  Tcniscm,  is  due  not  only  to 
the  abundance  of  albuminoos  matters  contained  in  the  venison,  bat  also  probably  to  its 
pnipoitionately  laige  quantity  of  kiuatiue. 

The  formation  of  blood  and  the  nntritJon  are  inereased  by  animal  diet,  aa  all  these 
bets  prove.  Shall  we  therefore  be  surprised  to  Bnd  that,  after  a  hearty  meal  of  meat 
and  eggs,  the  secretions  and  eicretiana  containing  slbnminoua  matters,  or  compounds 
deriT»d  from  tbem,  likewise  increase  in  quantity,  and  eepeoislly  in  their  proportion  of 
nitrogenized  matters  }  That  the  semen  is  formed  in  greater  abundance,  the  milk  flows 
mere  copiously,  and  the  quantity  of  una  and  uric  acid  in  twenty-fbur  hours  is  consider- 
oUy  increased  f  Isit  tobewoodetedatthatthebloodciranlatesmore  npidly,  that  (he 
mnscUe  contract  with  greatsr  vigour,  and  that  the  lexual  impulse  is  more  excited  ? 
Thus  it  is  true  that  an  abundant  formation  of  blood  gives  the  first  impnlse  to  an  active 
ttetamoipbasis  of  tisine ;  thus  it  is  tane  that  all  ineteased  aettnty  has  to  be  leftned  to  a 
eORSsponding  supply  of  new  material. 

i  El.  BM«d  MLd  OikM.— AH  kiadi  of  oom,  tnehiding  rice,  maiie,  oata,  barley, 
T^,  and  wheat,  contain  in  their  seeds  a  large  quantity  of  undissolved  vegetable  tlbumeii, 
eoinbiaed  with  a  little  vegetable  gelatine.  The  lattcz  compound,  belonging,  like  the 
Funoer,  to  the  albuminous  msttets,  is  a  glutinous  substance,  which  cr. 


property  to  the  whole  combination ;   from  this  oircnmstance  it  is  oallsd  gluten.    In 
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i^ijjjMi  to  the  glutaB,  fimurlf  arrnnfmnlj  nypgeod  to  be  k  lixijils  bod;,  mael  kiads  of 

kinds  of  oom  oontain  ■  quantity  of  itaich  so  cwuidenU^  t»  bj  lai  to  Buipoi  Okox 
^fiwinnt  of  iil*"nfiW"°  auliBtuuMS.  B<wida>  the  sUrcli,  a  prayDitUm  of  gun  i*  alvsya 
jacBoiL  Vonaedj,  alio,  angu  va*  n^ipoaed  to  exiat  to  thate  laedg ;  leoent  iiiTHatig»- 
tioiu,  bowerer,  have  dunrn  this  nq^OBIian  to  be  inomeot,  e»  fs^  <t  lawt,  u  K^garda 
irluatai  flom  in  a  freab  oonditicai. 

A  amaU  laoportiaa  of  ready-IonBad  tat  aeeonqaEuea  the  oomtitiienta  of  &!;  aaidi 
finallT,  all  the  inoiganio  coustibifiBti  of  the  human  bod;  am  pnaeot  in  the  aeedi  of  tha 
ccTealia — Daniel;,  eodn  and  potaih,  magnesia  and  lime,  inm  sod  chlniiiui,  fiooiiiie,  plu>- 
phoiio  and  lolfliaiia  aoid*.  The  phoei^ialee  of  tha  nlkaliea  aod  eutit*  predominate 
anoHggt  the  tails,  and  ""■{^"■y"*  anumgit  t^  earths 

i  62.  Oampaaltlan  of  tlia  Ckteftll*.— The  differeac«  in  cunpoaitLoii  vhick 
eziata  amon^  the  wedi  <£  Uui  oermlia  ia  much  gretiar  Ihsn  one  vrould  expect  fixm  tbe 
natural  affinity  of  their  parent  plaxt*. 

Gluteo  and  Btaioh  are  the  oaoititumts  t)f  grain,  in  the  pnipaitian  i]f  irtiich  the  greataat 
differenoes  are  found,  the  qnaoti^  of  the  one  genanlly  varying  inveisel;  as  that  of  the 
other.  Thus,  wheat  oonteiiis  tha  greatest  quantity  of  gluten  and  the  «m«ltarf  of  starch ; 
rye  a  medium  poportioB  of  boUi  i  whik  inrieeatidbadey,  inoataandmaiae,  thelaigHt 
proportioa  of  *t*«Ji  and  the  »r«n»«'  of  gluten  aie  to  be  tbund. 

eatsUubad  by  the  meat  reoenl  eiMnpleted  inveatigalions  on  wheat  and  barley,  oala  and 

Haiza  is  maaikable  tac  its  ooasidetaUe  proportion  ef  ^■"'"■"g  matto'.  In  the 
Bitanutl  WTwing  of  all  kinds  of  gniu,  there  are  oontaiued  much  more  gluten  imd  &t 
than  in  the  interior.    Peeled  rice  and  pearled  baile;  have,  tberefore,  lost  a  great  deal  of 

prepared  team  siitod  flour  i  but,  unfbHunat^i  the  fbimer  a  ceadered,  by  the  hard 

is,  therefore,  for  general  use,  preferable  to  the  imiifted. 

puiauitB  of  mnrbind,  we  must  not  be  aatoniahed  that,  in  Ihe  rpa^lnwt^  ^  iocteaaing  Ijw 
pniduoe  of  both,  expecience  bad  anticifated  loienDe  by  amne  thoiwanda  of  j'ean.  In 
auuyeaaea,  therefore,  oMhiog  was  h^ft  to  th«  latter,  but  oonaoU;  to  intorprol  the  leaulli 
of  the  ftvmH',  and  expiain  i(a  {rinaiplas.  Often,  toc^  the  aeienlifii:  eiplanatian  of  a 
ouilomar;  practice  has  prOTed  tha  lafegnaid.  againtf  thoaa  enoi^  whiob  would  have 

without  the  sura  gmund  of  a  general  principle.  If  the  «giicultnnA  wero  but  read; 
to  atJowwledge  the  servicee  of  the  ohamis^  and  the  latter  willing  to  co-opwate  with 
the  ftmwri  then  the  power  of  mind  and  that  of  the  puise,  which  have,  in  &ct,  but  one 
coDUnoa  object  in  view,  would  not  divide  their  foroei ;  hut  to  the  ohstiiuta  pride  of  the 
theoiiit,  who  aaaka  to  overthrow  aii  that  agricultural  eiperienoe  has  caUhliahsd,  there 
is  cml;  too  ofliai  i^poaed  the  aqnaliy  obstinate  namw-mindedneai  of  the  agriculturist, 
who  has  no  Mth  out  of  the  circle  of  bie  eipeiieiux^  or  beyimd  tha  limit  of  his  fields ; 
the  one  fnptting  that  ohl  cuatoma  have  been  ooafirmed  b;  nsw  reaaons,  at  least  as 
oAca  as  they  have  been  sat  aside. 
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3CtuB  KMa  of  Uuu^  i^  ttavew,  hapiitlf  lUuqipaaEing;  u  leut  in  tkia  o<niiitiy, 
■gric«ltsn*ti  are  bow  «wue  of  the  valtie  of  tba  cbaaiMl  ■ffilianeaB  ta  agoeultoici,  and 
4KB  not  taund  tn  bs  backwud  in  ilefclopUig  iw  sesauraea.  Tkoy  an  no*  kvare  that 
what  feedng  amirmplinWia  in  tlie  ita^  ouaitre  cSeuti  in  dis  £iild;  tad  vliile  vit^ 
4Mlle  an  abumltuit  formstMa  of  Ikt  u  fdncipafi}'  wof^  ths  ohiaf  odcKTasn  of  the 
agiicultuTut  ue  directed  to  the  ptoduatioa  of  glutsn.  The  paatcr  the  aamiiit  of  nitra- 
gea  • — TT — '"''  into  tho  taU  bj  iniwna  of  nuuwie  ia  the  bim  of  "■'p""i|i(  the  more 
oonudenible  l>  tha  yieM  of  gLuien,  whioh  by  mtMa  af  the  nedi  cf  the  oanalia  uDeara 

A  important  im&twaio  iqxm  Ik 

end  of  themugh  norfli. 

i  &i.  HaMBllliiaila  if  !■■** — AlUuiagk  bread  is  ma^  of  diSeraat  -oereale  m 

difibront  conntciea,— «i  of  rice  by  the  Hindooe,  and  of  maize  in  Tjtii  and  at^K  Oold- 

coaat, — wheat  aod  ife  laaaik  Uh  &»;  AuAj  oaad  in  the  prapxatian  sf  brasd  in 

OuioidinvTbr«ii*;nVBi«d«itlLJeaiTaB,mdii,  theielarB,  eaUed  Imxned  sr  f ei- 

titiom  in  thii  pKBMTed  dough,  laetio  aad  aoetic  acadi  u:e  f—f^  Teait  m^  be  aub- 
^iliMiiil  tut  lenen  with  praciiely  the  iama  (dfeot.  In  both,  tn  abniniiioui  ceoqKmid  ia 
tba  III  I— ilia  (^  Ae  sugar  fbnned  is  the  dough  tmrdng  it  into  a  vinou  CsmastMiciL 
Bj  tUa  pniMas  the  aogar  ia  deoanposed  intoaloahal,  vhielieTipaBalea,  fnil  iatn  «^T4»mi>. 
aeid,  viaik,  indeed  b;  tlia  Kmgh  ^ntmi,  ii  aetaiaed  is  the  bread. 

PtoQT,  the  ferment  water,  and  lalt,  f una  the  dough-  In  tin  a-pnt  of  thsMarahhaa 
abaM^he^tau^miadiato«agBEiandb]'theMtMtiif  l««ivaa  w  jeait,  thii  ingaj  is 
'-WTBitaJ  Btoahwbol  md  cacbooio  aoid.  The  oarbcBiia  acid,  whioh  ii  jrerantad  ben 
CM^Bg  bf  the  traadtj- «f  tha  ^BleB,  jndneea  the  Tandea  whibh  gire  to  the  bread  ita 
o&kBry  l^toeo.  %  tfae  pwaaai  <tf  baking  a  pccfion  of  the  rtaich  in  the  '"*«"'' 
layer  at  tiis  bread  is  toaefenpad  into  gaa  and  Bgar.    The  aoLiUa  aUnunes  oo^ulatea 


Bj  eipoaure  to  heat,  thi*  crost  beoomes  brown ;  a  oonqnond  of  an  agieeAhle  bitter 
taate  is  thus  lerawd,  sinilat  to  that  pMdBoad  bj  the  roaitiiig  of  difficent  other  oganic 
oMpooDda.  Tfaia  peooliat  batter  prinoiide  is  called  "  nart-biltec,"  or  "  flaaiiiai  " 
SfCBdiseaeMily  aolaUain  wataa,  that  it  is  Hfu£»d  evao  by  the  bomiditr  oflheair. 

Good  whuatwt  bread  is  wfaita ;  the  laalbrownbread,  as,  ior  onapla,  ti>e  wdlAnown 
WartphBlisiT«bseadoallad"PuB9e>ucl»l,"  ii  from  rye.  As  whsaten  &Kir  ooatains 
Ban  gim^  ihm  rye  flour,  tha  a«>epniyirtwoM  fooad  in  white  and  bniwa  bread;  aad 
V  it  ia  gfadsB  wbicdt  oauM  the  ngar  to  «Dde<;g»  &iia«itBtien  and  retain  the  ""^—n'f 
and,  the  laaea  is  t^ftaut  wby  rys  baead,  whidi  o«rtains  a  Mnallor  in^aetian  of 
^Dten,  is  leae  spongy  than  wbeaten  fatead.  Stale  bmd  is  aoaniely  iatr  ^tmi  fiirii  In 
hedaT»<t^brBadhaaaMu«  hiMdwiiWi  lariycfitaamBBnt  of  watcE,aadfaeotmeeatale 
•nnif  ithaaeaaledinanBMoe^MmfiAneted  withmantoee.  Bat  stale  bread  nwy  te 
■Mnnainned  Uafradi  if  pnt  again  Mta  the  ovm,  wiiaidiy  a  ocnaidaiBble  annnnt  of 
TBiiii  ill  iiiii  iiBiiiilj  liisl  Hiilli  liijili  mill  Ilia  liiiiiiiiiiiiliaiaiaiias  wiiiaiiga  in  llm  ■iiaTUBl 
pBtioba,  wbiAkasTetana  doeelf  to  he  JaiialiDaliid  bjamenee.  It  ia,  Iwwaver,  a 
tet,  that  at^  bie^  ia  hard  Bd  Aim,  ha  not  dry. 
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H  meat,  totaxtt  the  albaminoui  mlntanGei  are  conDemad  ;  Ba  erai  the  riebeat  liii  wij 
ooptaina  only  about  two-diirdi  of  ths  quantity  of  albumiiuniB  matten  prcaent  in  beef. 

Tha  digestibility,  moreorer,  of  bread  and  fleah  ia  not  to  be  coniidered  eqoal ;  br 
^uton  ii  mora  difficult  of  aalatum  by  our  digeatiTG  juioea  tban  tbe  flbree  of  Uie  mnadaa, 
and  oamapondi  leai  intimately  with  ths  albmninona  tubataiUM  of  ths  blood ;  therefbrB 
;  ia  mora  alovrly  tnnafbnoed  into  its  oonititDsnta. 

The  atatch,  m  ahoadaut  in  bnad,  hat  to  be  tianafaimed  into  bt.  ^w  intWjnr  aohl- 
bility  peculiar  to  the  rMdy-fomed  &X  of  the  Ae«h  ii  thua  compenaated. 

Of  thefnt  irhioh  the  eicretioaa  subtract  fiom  the  blood,  bread  ia  a  mnoh  moic  pro- 
dnctiTe  louToe  than  meat ;  for  more  than  one-third  of  whsaten  braad  ooniiala  of  atarch, 
while  one-tenth  in  irdfiht  of  gum,  and  a  amall  quantity  of  angar,  ia  alaa  conttdned  in  it. 
Thia  piedominanoe  of  the  oooatitueata  of  &t  explains  why  braad  oontaina  much  more  of 
solid  lubatance  than  fleah.  In  (ha  ftmoer,  the  proportion  of  mta  aoaieely  amoniA  to 
□no-third  of  the  wh<de. 

This  abundance  of  the  oonatitDentB  of  lat  cloat  not  at  all  comspond  in  propottion  tn 
the  small  quantity  of  &t  to  bs  ibund  in  the  blood  j  and  in  comparing  the  nulritiTenew 
of  fiesh  with  that  of  bread,  we  muat^  therefbte,  decide  ia  (arour  of  the  finnisr. 

The  sutcitiTBneas  of  the  diSbrent  kinds  of  grain  is  dependent  upon  their  compaiMiTe 
propoiticns  of  gluten ;  for  in  all  of  them  the  oonstitaents  of  fat  are  jseaent  in  abnndaiioe^ 
Wheat,  ryo,  oata,  barley,  rice,  and  maize,  Ibrm  a  aerisa,  in  which  wheat  takea  the  hi^ieat, 
maiae  the  loweat  place  with  napeot  to  nntritiTeneas.  Thus  in  rice  and  maiio  then 
is  scarcely  to  be  ibund  one-seTenth  of  the  amount  of  gluten  contained  ia  wheat  The 
same  proportion  of  uutritiTBDeis  consequently  eiista  in  the  bread  prepared  of  these  dif- 
Ferent  Muds  of  grain.  Chemical  knowledge  thua  juatifln  the  old  uatge  iriiich  picfen 
wheat  and  rye-biead  to  all  other  kinds  of  bread. 

j  66.  ZndlgevUbiUtT  of  tlakaa. — Like  stewed  hare,  or  any  o&er  oompcate 
preperatioa  of  meat,  cakes  belong  more  to  a  oooksry-lxKA  than  to  a  treatise  on  food. 
Eggs,  &t,  sugar,  different  condinenta,  almcmda,  dry  or  finh  fruit,  are  mixed  with 
the  dough  of  diBeient  kinda  of  floor ;  and  all  theae  oonstituentB  will  be  apoken  of  in 
their  raspeotiTe  pUcea.  Why  are  oakea  ieaa  oondnoiTe  to  health  than  bread  P  Thia 
question  is  so  important  to  that  large  claea  of  houaewiTsa  who  era  proud  of  their  paatries, 
Uiat  I  wili  not  pass  it  without  a  reply. 

Sugar  is  the  constituent  oonaidered  by  moat  people  the  most  dangeroua,  while  it  is 
in  reality  the  least  so.  If  not  added  in  too  great  a  quantity  to  cakea  and  taria,  augar 
LB  traiuformed  into  Uctlo  add,  and  aaaiita  the  stomach  in  digeating.  It  ia  the  &t,  ao 
abundantly  mixed  with  many  taita  in  the  fbm  of  butter,  and  aa  a  constituent  of  tlie 
eggs  and  almooda,  which  renders  many  kinds  of  pastry  so  difbiult  of  digotioiL    The 

»  theae  fitts  an  tiknsfbrnied  by  heat  into  the  produots  of  their  respeoUvu  deoom- 

itlon,  the  more  will  this  be  the  oaae.  For  tliia  reaaon,  macaroons,  ahnond-tariB,  or 
choonlate-cakee,  containing  die  &t  of  oocoa,  are  more  indigestaUe  than  other  frnitcakea 
and  pas^  which  oontain  neilhar  almonds  nor  coooa. 

1^  indigeslibQity  of  the  latter,  howerer,  ooneaponds  azaotly  to  the  quantity  of 
bnttsr  BudyolksofeKs  used  in  their  preparation-,  fbr  in  the  yolk  dis  Art  of  the  ^giis 
piinmpally  to  be  loond.  Cakes,  tbesefore,  containing  only  a  imaU  poporlian  of  buttet 
and  egga,  are  the  moat  innozions. 

Tba  TC«st-bittec,  pmdueed  by  baking  in  the  crust  of  head,  ariginatea  in  aQ  Ian- 
aoeoua  Ibod  in  tbe  aame  way.  It  is  the  subatanee  which.  prinoiptUy  takei  up  water 
flmn  the  ^,  or  the  interior  <tf  the  oakea,  and  causes  ths  cruft  to  be  BKut. 
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But  w^  in  Mke*  pt««erv«d  in  «  moiMOT  oooditioi],  Than  kept  in  tin  bezel  Mcluded 
fron  tliBaIr?  Bec*Ma  in  «  elowd  pUoe  the  vKter  of  die  nke  eraporaia  leai,  tndtlia 
oaks  Utarefbre  i*  Um  dedocal«d.  The  fogu,  -with  whicb  Qm  lorikoe  ii  onudlr 
■prinkled,  and  fta  lOMt-bitter  prindple,  attnot  the  Toter  from  Qa  interior  of  the  nke ; 
anil  after  ■  time  tli»  nigar  i>  fonnd  meited,  and.  (he  eroit  hmnid. 

f  CS.  Pea*,  Itaana,  and  KentUa. — Feaa,  beana,  and  lentil*  txe  ccmpriied  under 
the  name  of  legnminon*  SBedi.  If  we  viahed  to  diTide  sU  aliments  into  two  prindpal 
gnmps,  the  former  oontaioing  thoae  of  a  higher  nutritive  quality,  we  thonld  in 
nlaaa  the  l^;nntinoni  aeedi  (i^«tber  with  meat  and  btead. 

For  the  legnmin,  which  ii  a  conEtitQent  of  all  legnminoui  teeda,  ia  contained  in  peu, 
heani,  and  lentils  in  lo  abondant  a  quantity,  that  this  albuminoiu  anbatanee  not  leldom 
anipMtei  both  the  proportion  of  glnbne  in  bread,  and  that  of  flbrine  iaoieat.  Legnmib 
ia  aolnUe  bt  water.  AMtio  add  pi«(dpit«tct  a  sediment  in  the  aolution,  which  doea  not 
diMolTesgainif  akiger  quantity  ofthiaacEd  bo  added.  By  mere  boiling  Aa  legnmin 
dcee  not  coagulate ;  bnt  thia  efl^  ia  prodooed  on  the  sohiblB  Tegetable  annimen, 
which,  ai  in  eetealgTaini,ia  also  found  in  the  t^mninoDi  seeds  in  a  snail  proportJotiMo 


A  oonaidataUe  proportion  of  itaroh,  acoompanied  by  a  good  quantity  of  gam,  and  in 
tha  sngar-peaa,  fin  inatance,  by  sugar  also,  take  the  place  of  the  coustituenta  ttt  b,t,ia 
tlwinterior  of  Ae  aeeda  of  peaa,  beans,  and  lentili.  The  huak  of  these  seeds,  aawellai 
the  ahell  of  thoae  beam  wbioh  are  eaten  whole,  consists  in  great  part  of  a  substance 
which  forms  in  all  plants  the  young  oellalu'  wsOs,  and  is  therefon  called  the  cell 
principle,  or  oeUulose.  This  belonga  to  the  oonstitaenta  of  &t;  itia  identioal  ineom- 
poailion  with  starch,  and  like  this  i*  truiafbrmed  into  sugar  by  acids.  Bnt  this  jam  las 
of  ttansfonuation  is  so  slow,  that  the  oeUulose,  which  docs  not  dissolTe  in  water,  belongs 
to  tha  alimentary  subatanoea  which  are  TCry  difficult  of  digestion ;  so  much  the  a 
so,  aa  oran  the  alkali  of  our  saliva,  bile,  panoeatio  and  intestinal  juice*  is  only  aUe  to 
diaaolre  a  very  small  quantity  of  cellulose. 

The  ready-formed  &t  aasodaled  inthe  leguminous  seeds  with  the  oonitituBnta  of  fitt, 
is  loesent  in  so  small  a  quantity  that,  without  their  abundant  proportitni  of  starch  and 
gBB,  thepeaa,  beans,  and  lentils,  would  not  be  able  to  leatore  the  fat  of  the  body,  which, 
after  being  decompcaed  by  oomboftion  into  carbonic  add  and  water,  w«  oonstantly 

All  the  oompounda  of  chlorine  and  salts  of  the  blood  are  to  be  fbond  in  the  Icgumi- 
Dooa  seed*;  the  most  abundant  aalts  of  the  blood,  the  phoiphatea  of  the  alkaliea  and 
eartha,  existing  there  in  tha  greatest  abandanoe. 

}  fi7.  AliaMntaur  V«lBalpl*a< — Legnmin  owes  ft*  name  to  the  dnnmistanoe  of 
ill  repnsenting  tba  most  iupoMant  alimsaitary  pdnoiple  of  the  leguminous  seeds;  for 
it  iiji»Mfinti  the  albwoinont  robitaneea  ia  the  peas,  tbo  batns,  and  Oia  kntils,  which 
Gosktaia  only  a  small  ^oportko  of  sohiUe  albamen  beddes. 

How  is  it  that  peas,  beans,  and  lentils,  beootne  hard  by  boiling,  as  the  legtmiin  doca 
imt  coagolate  under  the  indnenoe  of  bdling-water,  and  the  proportion  of  the  ccagnlatang 
aolnUe  alboman  is  so  small  ?  Beoauae  tha  chemist  and  the  cook  employ  a  water 
aUogether  diflbient.  The  chemist  operates  only  with  water  free  trom  all  disaolTed  aub- 
Tf"™  He  first  causes  the  rain  or  spring-water  to  eraporate  by  heat,  and  condenaea 
again  the  Taponr  so  formed  in  a  low  temperature ;  the  water  thua  Ji-Kii-J  containing 
note  of  thoae  compounds  of  lime  whidi  are  found  in  all  the  water  uaed  by  the  cook. 
Bnt,  in  bciUng,  the  lime  tnitaa  with  the  legnmin,  and  tranafinmi  It  into  a  veiy  hatd 
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■ubctancc  ;  tad  u  nin-wiCar  eontuni  k  gmalkr  ^ UMttilgr  -af  Uma  tb^B  .lyripg  w»lw, 
the  peu  nnitiii  Mi&r  ia  tlw  finmer  tLan  ui  ths  lattar. 

&j  tbe  fmCMi  of  bciling  in  nm-vatfc,  vhich  osotaini  but  a  maaH  jBBportiow,  «^ 
line,  &  Domidnable  iurt  irf  the  kguain  k  diowlTad.  Jt  ii  better,  tiwrcifare,  LuCk  br 
tho  blood  and  the  purge,  toert- jcw,  bom,  aid  knti]i  not  ink  dry  tatwt,  but  prafiad 
>B  nnip.  Juat  u  boiled  mett  Bhaoid  be  paitakea  "together  'nth  its  hrath,  in  -•rdcr  to  get 
'  mwt  di^Hihle  and  mitiitiiv  port  of  thi  neat,  eo  in  yea  aad  iealil  aeiva,  1^  &uA 
pan  it  batter  than  &g  iiikdia*^>ed  pcMiML  A  gnftt  part,  tteralbni,  of  the  nubitHaB 
labctmco  is  thrown  stray  if  we  only  eat  the  peae  viueh  have  bam  boiied  in  watai^ 
md  thitnr  tho  liquor  KWif. 

i  £8.  IMgMlUiUtr  aC  WkvmImmn  ■■■*■■— bi  nq>Kt«f  digcotibilitr,  tte 
legmniikoua  aeedt,  if  taken  ^riUiDot  bulla  or  Ain^  hold  Ma  *»<h™«^m**  place  betvcicv 

itandlireadi  ibrtbe  fihriue  ind  albuikm  have  tn  adTaatise  orer  leguminin  thew 

rter  eonfonaitygjA  the  twirtJtMMM  of  the  bkiod,  while  laKiiai>i««xP"'''1iiBglu«^ 
of  the  htead  in  aidubility. 

But  if  vatEc  wbiA  eantaina  woeh  Ume,  as  ii  oftai  the  ctae,  rimiieni  (^  higuam 
hard,  and  if  the  eeedi  arc  rendered  more  difficult  of  colutioa  by  the  piesenco  of  their 


flatnlenae.    This  atunn  tjie  advanUge  ti  diuolviag  the  aoup*  of  the  legaaiiUBe  aeeAs 

by  boilisg.  Peaa,  baana,  and  ImdlB,  wi&  &eir  hnilu,  iDfuiie  very  Tigmtna  oniaBa 
to  digest  them- 

Bot  the  legmaineui  aeedi,  thon^  infenir  to  Kaat  in  Aigettihilitf  ,  tie  ei^Mcior  in 
Ae«butidsnoe  of  adid  oonatitDeali  -viadi  l^sy  oasttis;  for  Hie  picfiartiaB.  d  vNte 
in  pew,  beans,  ud  lentila  is  toaroaly  iiim  ■illi  of  their  weight ;  jBid  while  flw  qna»- 
tt^  it  aUmuiiuKS  nhataoou  miBy  ampan  that  oonlained  ia  Meat  by  Tia  half,  the 

rtitoaniaaf  fat  and  tLe  rIU  aro  tin  {naeot  in  Iha  legaiaetuMi  teada  n  » greater 
abundanci!. 

Blood  and  fleah,  sulk  and  aenan,  •mv  tJundoae  abaadanlly  farmed  l^  peta,  beans, 
od  la>tik ;  and  far  tUs  leaaMi  they  are  Iha  omOkBt  cf  poor  peopla,  to  whom,  n—t » 
■0  aBld;am  and  ee  apningly  aUotted. 

I  have  altesdy  mentionsd  the  iiiiiMidiiitMa  [ai^uUioa  af  ^oaphoEus  containad  in 
Icgumin ;  but  the  brain  cannot  exist  without  the  peculiar  fat  oootainiiig  phoephmras, 
'  tdi  owes  ita  origin  U  the  albnoen  end  fibrine  of  the  Uood.  Fboipborus  cannot  be 
fbnoed  from  an;  other  element.  It  ihmui^i  ilj  f oUtnn,  tiaenline,  that  meat,  bread,  and 
legnminouB  seeds  are  serrioeiible  in  lupporting  the  mtoluui  to  Hie  hnan ;  and  that  ali- 
Kenta  liha  fish  and  eggs,  wJuoh  (wdIuh  b  iwdy^lamed  t^i^lTtted  JU,  will  &oilitate 
the  ooBTeyanee  «€  this  peculiar  eoutitiieidi  of  the  toBo.  iDts  lanoation,  and  themfnre 
the  tctim^  of  de  brain,  aUo,  is  de|ieiLdEDt  on  tius  fat  cmtainiBg  (iia^hania  i  and  it 
has  been  said,  as  a  mere  pleaaantry,  thst  a  aagtcioiu  mas  has  mnd  phnephama  ia  his 
brain.  The  ohaniDal  oowbination  of  an  orgiii  ia  u  muoh  nspaited  by  coctaiiiiog  too 
much  tt  t  otastitaeilt,  ai  by  pnaafariiic  teo  ^itlie.  Them  is  no  daoga  that  the  l«n  of 
regnlar  tttewtioa,  npon  wlntdi  the  natritiari  al  the  tissoea  m  dependant,  dkould  allow 
the  eiBitmm)  anpply  of  a  ringle  conititnent ;  bat  the  tuuaHaa  to&ra  if  thia  osMtitaeiK 
is  piaaout  in  too  noall  a  pnportton.  We  anmat,  theisfcn,  pnanmo  an  abuudAooe  of 
pboa^hmu  *n  giaat  thi^nm ;  while  yet  it  matins  taoe^  that  no  r^''*T^wniii  ne 

tJuDgbt. 

4».  T*t<to>H«.    Maattd  lugHriilii  no  almaalB  «o  «eunHj  need  togedte^ 
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at  ineifitsUy  to  ma^ett  tbe  prcauraption  that  one  ii  camjUeiaeiited  by  the  ollwt ;  and 
iM  in*MtigRtiiig  the  coapontioB  of  tbe  difibmit  Unda  of  Tcguloblei,  luch  aa  cabbage, 
wnii  flower,  nlad,  qiuuLcb,  sorml,  of  Imp,  punUin,  and  SBpaiagna,  DJnS'tGKtha  of  tbeii 
vtigkt  will  b«  found  to  rooslat  of  vator,  with  scarcclj  balf-a-liuadredth  part  of  inluble 


AUboo^  tbe  prgpoition  of  the  umatitaeDta  of  fat,  eapeciall  j  of  ccUuIms  and 
piBi,iiiu]ditk>iitortarch,>ax,  and  the  green  nitrogeoizcd  matter  of  tbe  plants,  eice«d 
tbe  albinnBD  in  quantity,  yet  it  is  eTident,  bom  the  coDsidenble  abandonee  of  vaUir, 
tbtt  tlu)  ocoutituraiti  of  &t  team  only  a  veij  amall  pioporliDnate  part  of  the  abore- 
iwrtioinDd  Tegetablaa. 

fijit  tlia  leaTBS  and  young  iboota  wblob  an  used  as  diehas  oi  Tegetablas,  contain 
bssidaa  Bereral  oiganio  acids  j  aqMjagui,  for  '"«*"'"■,  widi  all  tba  cabbags  tiib^  poa- 

aod  oxalic  aoids.  Halio  aeid  oonsiita  of  caibon,  hydrogen,  and  a  large  proportion  of 
nygen  ;  white  oxalic  acid,  like  carbonic  acid,  ia  coDipoced  of  carixin  and  ozygea  only, 
hut  •wOh  B  ssuUlor  prcftortion  of  oxygen  than  is  contained  in  caibooio  acid.  Both  theio 
TtgetaUe  adds  hare  the  power  of  keeping  tbe  solulde  albumen  of  meat  in  a  diasolTed 
ilite.  In  aopanigni  there  ii  aaociated  with  the  malic  acid  anothei  body,  the  asperogine, 
leather  a«id  nor  alkaline,  bid  remariiablf  for  its  amoont  of  nitrogea.  finally,  the 
•omiiaat,  the  dainty  of  a  Geman  citizen  and  tlie  relief  of  an  Eoglisb  aailor,  derives  its 
name  from  a  sonrish  taste  occuiOQad  b;  lactic  add,  produced  by  the  following  pro- 
oas : — His  aabbage,  whkb  it  cut  into  slicee  and  pUoed  in  a  barrel,  intennin^cd  with 
■  eertain  qnaalit^  of  aonuaon  lal^  ii  pitwed  down,  and  in  this  stste  it  undergoes 
\utjc  wid,  tc^etlwr  with  a  caudl  quantity  of  bn^iic  acid,  ia  thus 


of  tLese  aoids — for  tlwy  act  also  upon  the  fibrine  of  flesh — is 
proportioa  of  oompoaoda  of  chlorine  and  of  salt.  In  cabbage 
■od  cabbage  ipTOuls,  potulk  ceimd«rsbly  predominates;  in 
■pinaob,  lodji  and  potash  are  nearly  equal ;  while  in  ihnbaib  a  eoDsideniUe  amount 
of  lime  ia  i'™'"^'''"^     Cabbage  iprouti  are  remaikable  fat  their  amounts  of  lime  and 

i  60.  IMf  ■!  Ililllt  J  of  T«g«t*U«a. — An  wc,  then,  to  express  surprise  that 
those  regetablei  should  be  praised,  and  put  in  compariaon  with  meat,  ««  aliments  which 
dilnta  the  blood,  when  ve  know  that  their  soUd  aubatHiee  oilen  fbrms  Hoaroely  one- 
teoth  in  weight  of  tlie  whole ;  and,  moi«ovei,  that  it  oaBtains  more  salts  than  albumen, 
withaQt  any  undiaH^Ted  albuminous  substance  at  all,  but  merely  a  amall  prr^nrtiaa  (£ 
orgaaic  wdd  i  WhiU  by  tlicmselTija  conveying  TBiy  Little  Dutcimenl  to  the  blood,  m 
may  be  seen  in  the  feeble  muscles  of  the  inhabitants  of  the  tropics,  who  live  enlosivelf 
CD  berba,  isgetablei  are  at  senice,  first  in  the  digestrre  canal,  by  dissolvine  tho  albu- 
mineua  oulwtancei  of  the  meat,  and  aftewards  in  the  blood  itself,  by  koepiug  the 
illiniarii  and  Ghrirke  ia  a  liquefied  state,  but  not  as  nutritious  food. 

The  cellulose,  which  in  asreral  kinds  of  cabbage,  espaoially  in  the  stem,  is  present 
m  a  greater  abnndance,  belongs  to  an  alimentary  principle  difficult  of  digeadon ;  and 
diis  i-iplnin-  the  Aatolence  which  cabbages  not  unusually  occasion  in  wenk  digestirB 
olffUB.  Of  all  other  kiiLds  of  cabbage,  the  white  cabbage  used  for  aourkrout  ia  remark- 
■Ue  lor  its  "«"""<•  of  lactic  acid,  which  rendcra  it  a  readily  digestible  alimeot.  Xhia 
OBofql  vegetable  disk  is  sometimss  charged  with  indigeatibility — a  charge  which  should 
W  btma^it  against  the  pork  and  hard-boiled  "■■'■'^  pease  so  oftto.  takes  with  iL 
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If  it  ii,  therefort,  apparent  tlwt  regetablea  aloita  fanudt  a  taf  inanWriirat  c^ 
peuatum  for  the  cicnicd  Btibaluicea,  tlw  fact  that  an  eidnsiTdrT^etaUa  diet  sflM 
but »  dcfectiTO  nutrition  to  tho  tisane  i>  at  once  explaiiKd.  Kot  only  do  the  mnada 
beeoDM  povcileii,  but  a  naiillcr  qnantitj  of  nutriment  i>  cOBTCTed  to  the  brain.  Hcsn 
reaulta  sn  irresolute  will,  and  a  cowardl  j  rdinijujahnient  of  iodepeidence,  aa  iOmtn^ 
in  the  timid  and  ilaviih  Hindooa  aod  other  inhabitants  of  the  tropica,  vho  feed  i 
eiclniivtly  on  vcgolablcj. 

Since,  moreorcr,  the  alimentaiy  principle  of  vegetables  requir^a  Ices  oi  vf^ii  tlian  invL 
brcad,  or  the  IcguminouB  seeds  for  the  production  of  the  same  quantity  of  carbonic  kH 
and  water,  while,  at  the  same  time,  the  amount  of  oxygen  ve  inhale  remaina  niu):- 
minished,  it  becomes  crident  why  we  exhale  more  carbonic  add  while  living  oo  tt^ 
tables,  thim  when  guppoitcd  fay  n  more  invigorating  diet  of  meat,  bread,  and  l^faminDo.- 
seeds.  Freciscly  for  this  reason  do  we  become  satiated  in  a  ahort  time  by  an  eztjosin^ 
vcgetabla  diet ;  for  the  blood  and  the  lisaaes  are  onl^  scimtily  supplied  with  albmara 
But  these  tissues,  conlBining  a  scnutj  amount  of  albumen,  futnUi  fvicer  nitroggnwd 
prodacta  of  dccompositioii ;  and  the  excretion  of  uica  and  uric  acid  is,  during  the  tventr- 
four  hours,  eonsidernbly  diminished  The  amount  of  urine,  however,  ia  increaacd  W 
the  salts  and  acids  of  the  regetablcs ;  and  everybody  knowa  how  quiddy  the  ecsati- 
tucnts  of  tho  aspamgiis,  conveyed  to  the  tdood  and  attracted  tbeieflnm  by  the  kidneyi, 
manifiwt  themselves  to  the  sense  of  smelling  in  the  urine. 

By  substituting  vegetables  which  are  poor  in  albumen,  (or  one  part  of  the  meat  -n 
takoasamcal,  tho  lupply  of  albominous  bodies  is  diminished,  and  the  djgeation  of  iria: 
ire  have  tahes  fiicilitatcd.  Thus  a  combination  is  performed  intermediate  betwaen  Dvat 
and  vegetables ;  thobloodcontaioamore  water  than  the  meat,  more  aolld  aubstaaoe  tlian 
the  vegetables ;  and,  by  adding  together  the  amonnt  of  albuminous  substaDcea  in  l3tr 
most  snd  vegetables,  and  dividing  tbo  total  into  two  equal  parta,  the  average  qoantity  of 
olbomeri  in  the  composition  may  be  found  approximately  oorteaponding  with  that  in  the 
blood.  Thus  the  seeming  chance  becomes  an  approved  law  i  and,  instead  of  aa  vbi- 
trary  tasto  being  left  to  dictate  the  chwoe  of  alimeDta,  ths  necessity  of  attending  to  the 
law  is  apparent,  clear  light  being  thus  thrown  upon  the  connection  between  nntriiDeo; 
d  blood ;  snd  tho  night,  in  wUch  the  realms  of  knowledge  were  peopled  with  ncbnlDai 
spectres  and  conjectunl  dnsms,  tending  to  show  that  all  thinga  eiiited  for  a  settled  pur- 
pose, is  turned  to  day  and  conTictJon  by  the  discoveriea  of  sdence. 

i  61.  PotAtova  uid  Eilble  Roota. — Although  in  ordinary  life  we  daas  tin 
potato  and  other  edilile  roots  in  the  same  category  as  the  vegetables^  we  nmat  not  fOKtt 
that  these  roots  and  tubers  considerably  surpass  the  latter  in  the  quantity  of  acUd  sab- 
stances  which  they  contain ;  on  an  average,  the  prtiporticoofwater  they  contain  doea  act 
exceed  that  of  meat 

An,  then,  potatoes  and  edible  toote  to  be  compored  with  meat  in  Qtar  notri^ 
qnolitie*  }  Here  it  appears  how  important  it  is  to  compare  the  connection  between  It* 
several  groups  of  alimentary  principles  represented  by  the  scdid  substances,  with  Ae 
eompoaiticra  of  the  blood,  if  we  would  accurately  eatimate  their  nutritiTe  quality.  Bv 
such  comparison  it  will  be  found  that  in  potatoes,  in  turnips,  in  carrota,  in  baet-resl> 
n  pannips,  and  in  Jerusalem  artichokes,  in  locks  and  celery,  in  shallola,  onions,  sad 
radiahea,  the  oanadtuents  of  bt  surpass  flie  albumen  in  precisely  that  proportian  ii 
which  the  latter  ought  to  have  exceeded  the  former,  had  these  edible  roota  been  intendid 
of  themselves  to  sustain  the  composilion  of  tho  blood ;  fiius  the  arduble  albumen,  whid 
alone  reprewnCs  the  albnniiaous  aubatanoes  in  these  roots,  often  oonatitutea  laas  then 
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MM-huDdreddk,  and  tometimai  onl;  two-hnndiedth  put*  in  veigkt,  vhile  the  oonitl- 
tceati  of  lu  flnetiute  betreen  one-Ibuitli  and  ooe-flAk 

In  tha  acmtal  nota  and  tobcn  the  eogatitiMna  of  Ikt  ars  ymj  difinoit  ia  kind. 
Calhikae  and  gnm  an  indeed  found  ia  aU  of  them ;  but  wbjia  Uie  potato  ii  rematkaUe 
for  ill  anunmt  of  ataich,  we  find  in  cairota,  beet-root,  and  Jenuelrm  artiohokai,  an 
tbondanca  of  mgar  alio. 

His  nratB  jiut  mantiened  a*  abundant  in  angar,  as  veil  aa  in  tmnipa,  oonbun  s  new 
MOpoimd  of  caAoa,  hydroBOt,  md  ozygCDi  which  cootsina  mora  oirgec  in  pntportirai 
to  ill  hydrogen  than  the  ootutitaenta  of  bt.  Thii  mbatance-in  the  nnripe  &iiit  tbickemi 
tlMvaUi  of  tlieoeU*,  conaiitiag  of  cellular  tiisu«,  and  is  denominated  TegetaUe  Jelly  or 
PMtMO.  By  boiling,  it  ii  tnnifbimed  into  a  gelatinoo*  tnbitanoo  called  peetjo  MJd, 
vhtch  might,  theiefc>r^  be  called  gelatine  acid.  SuC  ainDe  thii  gelatine  acid  is  not  tnuw- 
mited  into  ingai,  either  by  oin  digeitire  juices  or  by  any  artificial  mean*,  the  ngetaUo 
jcQy  and  the  gdatine  acid  cannot  be  oluned  with  the  conitituenta  of  bt. 

Fat  ii  oostaiued  in  potatoes  and  cairota  in  rery  imill  quantity ;  while  ia  ailiohokca, 
Wdaa  fht,  a  trace  of  wax  has  aln  been  found.  Pamiips  contain,  with  a  great  amount 
ofManih,  a  coniideiaijle  proportianof  afktCy  oil. 

The  pungent  taste  of  le^  and  gailie,  of  radishes  and  hoise-ndiih,  of  onions  and 
psnisy  roo^iaprodnoed  by  ccatain  Tolatile  oila;  fbr  these  oils,  if  extracted  from  the 
toots,  will  be  found  to  poasaaa  exactly  the  same  peculiar  pungent  amell  and  acid  tute  as 
the  loota  IhemadTM.  The  garlic  oil,  exceeding  all  othar  oila  in  pungency  of  taate  and 
onall,  is  emnpoeed  of  oaibon,  hydrogen,  and  anlphnr,  and  ia  imperfectly  soluble  in 

Otganic  acids,  which  I  meotiooed  as  ohameteriitio  of  vegetables,  are  alio  to  be  (bund 
in  these  loota :  thus  the  malic  acid  in  potstoee  and  earroti ;  the  citric  add,  composed  of 
ibe  aatne  ingredients  aa  lh«  former ;  and  tartaric  acid,  containing  a  greater  proportion  of 
uiygen  than  the  former,  is  found  in  the  Jeruaalem  artichoke.  Citric  acid  hu  been 
abeerred  in  aereral  roots,  which  aie  i«nuiiluible  for  the  oboTe-tnentioiied  volatile  oils. 

Ajparagjne  is  fbund  in  potatoes,  which  also  remind  us  of  the  compoaition  of  upangus, 

Vhila  all  1^  inorganic  dements  of  our  bodies,  wit^  the  exoeption  of  fluorine,  arc 
linnd  in  the  potato,  it  is  chaiacteristio  of  turnips  that  they  contain  no  soda,  and  only 
rmy  little  iron.  By  wvT  of  i»mpenaation,  they  posKsi  a  large  quantity  of  putub, 
rhieh  ig  alao  emtoiaed  in  the  aahcs  of  potatoes,  in  a  greater  propoitiiffl  than  all  the 
aha  inorganic  oonstitiienta  put  together. 

i  S2.  Bwwfiiliiiii  of  WMvta  and  T«(«tftblaa. — In  componng  potatoea  and 
othn  edible  roota  with  eaeulent  vegetabloe,  wo  find  the  Latter  in&rior  in  digeitihility 
ud  notritineie*  to  the  former ;  for,  in  the  roots,  not  only  ue  the  di&rent  conatitucnti 
of  bt^^mmely,  itarth,  gum,  and  espeoislly  sugu — m<no  readily  soluble  than  the  cellu- 
kaeorthavegetablea;  but  these  constitaeDtK^bt  and  ths  albumen,  however  imaU  the 
ot  the  Utter  may  be,  are  also  much  more  abundantly  present  in  roots  than 


than  sny  edible  rood.  Kioe  and  maiie  are  not  only  ncher  in 
aUnonnoiia  snbatancca  *!'«"  roots,  but  exoeed  them  nearly  fburfold  in  the  amount  of 
ttireh  which  they  contain. 

Tha  ediUe  i«4ta,  as  wdl  as  vegctaUe*  and  fruit,  bdoag,  therabre,  to  the  lea*  ntith- 
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tool  alimoit^  nd  tuj- ba  anitsd  imto  «  MOcod  gntmp,  Osflnt  Mj^  fo»Mni  W  mtmt, 
bread,  and  l^mninani  leedi. 

In  this  swoiul  gnrap,  potatoa  inAenrati,  itl*tn»,are  dkti>gsiilladftaai4>«tlier 
»eiabo»hy  thrir— periornatritiTenatiMwdlMbrtltmdigwWMitj.  Bi^agtwift- 
itwniKng  tha,  wbal  BunC  ir*  think  of  tbe  nlaa  of  a  >atrineDt  !■  wliiili  lli<  ■llwiiiwi 
and  the  canatitaeiitB  of  fat  are  coatained  in  an  eiactljr  inrene  pnfmtjra  to  &■(  lAi^ 
OBti  in  ths  Uood  ?    It  moy^,  indaed,  n^oad  Oe  Un)d  ml  the  tfemal  witt  te ;  but 

tiwn&rc,  Doibsngth  to  tliemiwdea;  nor  can  it  fnisiA  aliT  dbOBieit  M  [Jliiqilwuhil 
bl  W  tlu  brain.  How  what  would  be  tbe  Kmeqnaiea  if  ws  wars  to  aaaoatoB  <mrin« 
to  Mt  suah  a  qvantitj  of  potaloea  aa  would  mfSoe  far  pnriding  tlM  blood  witt  Aa 
itqniiite  proportion  trfalbomen  bftheir  moni  alms  f  It:' 
oxoeniTe  nipplj  the  proceaa  of  digcstiim  did  not  coBa  ts  an 
abundajice  of  !at  would  be  formed  beyond  the  powvr  o' 
fkt  would  ineeeaiiTel;  abaoib  from  the  Blbominom  nAntsaeea  ii  jiai  \  i  f  thii  irilal  ■laaaiiiT 
A  barrier  would  thm  be  raiaed  againat  the  endleei  changa  of  matter  in  the  Attorn,  ugtiatt 
nutrition  and  rcgTensive  tianaformation -,  and  mlj  a  portiDil  of  the  iBatartal,andthBttlw 
IsM  important  one,  would  take  a  part  in  that  oonna  of  dewjond  npanticn,  b^wbich 
the  will  and  the  energy,  tbe  moremente  and  the  tbangjhta,  an  braa^  to  act 

It  ia  this  wbiofa  »  immenaetf  aggraratea  the  weight  of  pornty.   Tha 
want  may  be  tolerated  for  a  time ;  the  itrenfth  <tf  the  arm  may  by 
Bod  with  the  hope  (^obtaining  better  tbod,  for  a  tima  nphold  the  ' 
can  a  la;iy  potato-fed-blood  confer  on  the  muscle  the  power  oocetBajy  far  thii 
or  on  the  bndn  tbe  neoea«aiy  Tirifying  impulKs  of  hoft  t 

{63.  TMt*. — It ianotonlytliepeealiartatlewMcbisptiidueedbTlheT^ilatilBi^ 
exiitlDg,  ae  abore  stated,  in  the  eeTcral  nwla ;  that  taita  ii  bat  the  ftitt  link  to  •  kng 
■erieaof  impreesioni  efiiwted  by  these  <^  upon  the  body.  Hie  diffhtml  kimfa  of  leAi, 
onions,  and  radishes,  accelcmto  the  pulse ;  the  oil  is  oonveyed  to  the  nanea  with  Ae 
blood,  the  irritability  is  incrotsed,  and  the  sexoal  impalseexoitadbytliem;  thaamellof 
tha  oik  is  conuaunicated  to  the  brcMh ;  and,  apart  torn  tite  flatulent  riain^  caused  by 
the  radish  and  hone-radish,  it  maj  be  peroeived  it>mei£ately  fkom  As  ezlHled  air 
that  onions,  leetos  wgariio,  bare  been  eatan.  Throng  the  aetion  of  theas  oils  ths  Idd- 
neyi  «.hBtrnct  water  &vm  the  blood,  for  the  dimttio  eflest  ofthaBs  roots  iawell  loaown. 

t  64.  nuttr-Tying  in  soeot  and  oolonr  witb  the  flowan  of  the  fleldi,  tngiant 
trnita  dGcorate  our  orchards ;  and  thougli  the  saTonry  mu^  does  not  tempt  tbe  tongne 
in  our  climate,  and  the  ftsgiant  pioe-apite  only  bdonga  to  the  hmias  rf  the  rich, 
still  the  applionoea  of  hortionltuTal  skill  have  giren  an  ezqmaila  dalicaoy  to  our  apples 
and  pean,  and  trBusplantod  tha  cherry  and  peach  from  Asia  Hinor ;  wUle  aetira  ook- 
merce  providea  us  with  Ae  orftnge  nd  the  lemon. 

The  nutritive  and  refredung  qualitieB  of  so  many  noble  fruita  hen  not  wetted  Ae 
reaearehea  of  cjieraiata.  The  csuse,  bowenr,  of  to  many  sabde  Tarietia*  ef  taate  aad 
odour  has  not  yet  ro»iiTGd  a  aatistactory  chemical  duddation.  U  is  baa  tn  know 
Ae  Tolatile  oil  iriiich  csueet  Ae  ped  of  lemona  and  oranges  to  throw  o«l  aftr  tbeir 
pecoliai  fragrance;  it  is  true  we  conjecture  that  some  fine  sorto  of  efi^r  nmie  in 
raspberrici  and  peaehes;  bntmncb,  eren  almost  all,  baa  still  to  be  explored.  At  kwt 
if  the  eauEes  of  variety  are  to  be  aa  Indd  to  ear  mind  as  Ae  variety  itaelf  is  deligWUl 
to  our  palate,  it  remains  to  be  inreatigated. 

Cellulose,  gmn,  and  eager— constitDenti  of  fat,  therefore,  boA  at  diflenlt  md  of 
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mIb  unleSi  »  •(•BK^oit,  (n)wBln,tn 
d  wift.  tnl  a  iragll  preportiaii 
Aoo^  kD»  ttsd  ftoe,  as  in 
■piicols,  it  ii  gTMtor.  Tlie  praporticm  at  mtar  ooatamad  is  ftntv  it  iatauwdSate 
between  that  oontsined  in  edible  Riota  end  in  TegdtaUea. 

Fruit-mairow,  or  peotow,  *  mbctauo*  wb  laye  slreadj'  apeoiAed  as  found  in  aercml 
noti,  l>  abundantly  preamt  in  all  muipa  frnila.  Wbile  the  frnita  are  ripening,  tliii  ia 
fndnally  tmnafoimed  into  the  i\tutiniwt  tM  veceliUe  gdatine  (pectine),  vhieh  by 
binlinf;  beoomea  gelatdna  add. 

Bamal  pecoMar  odtnirinf  mttten,  togattei'  with  wur,  prodnoe  tbe  briUimoy  of 
odbia-  m  the  p«el  of  Arawt  and  apj^M.  lAe  m  ffim,  thej  oovet  ths  ddn ;  a  tvnch 
af  tte  finger  dapriTeg  the  peaeli  of  that  tender  waxy  Hoon,  iritich  in  fatgnoice  mu- 

ftr  iaatancr,  malie  aeid,  preaent  In  afanoet  erery  ftni^  eapeciaDy  in  apricota  aid  peachea, 

npbeiriea,  gnpea  and  pine-ap^ca ;  and  tntario  acid  in  grapes  and  llgi.    The  akin  of 

wonu,  produces  a  taate  entirdy  bitter. 

Unondi  and  nnts,  aa  ireH  aa  the  kemeb  of  atone-frnit,  contain  aa  albtuninona 

I   compound  (emnlaine),  irhiiA  I  aHflmmil  ef  iUtnmidt.    In  a  tempeiMim  eomerhat 

Taiaed,  ttiia  ftrmont  of  almonda  eanaea  another  nitrogeniaed  aobetance,  contained  in 

Mttcr-ilnooda  and  in  kemela  of  peachea,  and  called  the  almimi-prineipU  (amygdaline), 

to  nndergo  a  feimentifian,  by  wtdeh  the  Tdatile  aQ  of  bittcr-almcnda  and  hydrocyanic 

id  a™  ibrracd. 

Aa  cheatnutx  arc  dttingoiahed  hy  their  amormt  of  itarcb,  so  almonds  and  nuti 

ehnartcrized  by  their  ahuiidaacD  of  an  oil  coniiatiiig  of  obino  and  mnrgarine.     It  ia 

only  from  oomplionco  irith  custom  that  I  place  almonda,  nnta,  and  chestnnts  in  the 

gtmtp  of  frnito,  as  their  Tory  slight  pmportionate  omonnt  of  w^tcr  docidcMily  approii* 

ates  them  to  ^o  group  of  the  mon  notcitiTe  aliments. 

f  K.  Bagtew  cC  AeMlty. — Bipe  and  aweet,  sonr  and  mnfpe,  are,  In  popnlar 

Imgnage,  TOrds  of  ths  same  signification.    'Wron^y,  if  ve  ascribo  the  decree  of  acidity 

*>  the  proportionate  ahnndance  of  acid ;  fcr  in  the  ripe  fhiit,  the  proportion  of  acid  ia 

•"Tj  often  increased ;  bbt  the  sugar,  -which  hu  angmerifed  in  a  still  greater  proportion, 

moderates  the  soumesa,  which  in  io  muipe  fiTlit  predominatea  over  the  awNt,  though 

the  quantity  of  acid  {■  aotoally  amoller. 

In  ripe  frait  the  acid  ia  enveloped  in  &e  iiigar,  juat  as  in  atewed  fruit  it  ia  by  the 
iffy;  fbr  the  Tcgetabte  jdly  ofthe  rair  ftoit  deserrea  thia  name  only  when  atowDd. 
It  is  tnieby  thia  proce«  a  new  acid,  the  gelatinoua  or  pectic  add,  is  ftmned.  The 
ktter,  howercT,  in  the  fonn  of  a  mncona  jelly,  weakens  the  other  acids.  Btewed  fruita 
and  frnit-jeny  prepared  with  angar  bi«  therefore  leas  tnjnriona  than  raw  fruit,  so  fii: 
Mncems  ths  iirrtating  power  of  the  adda  and  Mlta,  as  the  interior  coating  of  the 
*lBestito  tube  is  protected  by  tfce  gelalinona  ad4 

Apples  and  berriea,  eherriea  and  pioios,  apricota  and  peachea,  melon*  and  cncmnhera, 
*ith  all  other  similar  frnila,  dbnolre  tfie  albmntnona  matten,  and  exerdso  a  cooling 
faAnoDM  npon  tte  blood.  Wlnle  more  nnlriliona  than  vegetables,  and  lesa  so  (' 
potatoes,  they  have  a  great  advant^e  over  the  latter  in  not  over-loading  the  blood  with 
bl    A  thimur  blood  dieidBtcs  widi  nnieh  vivadty  through  the  vesseb  of  the  in- 
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haUtuta  of  the  South  8cu ;  "tbcae  bkued  ooimlhM,"  to  uae  thi  woid*  of  Vmmu. 
'^tha  dvdJe  of  tiu  yomigiT  humAs  TMO|  Then,  not  jet  ocDdsmned  to  slmTary,  it  opjo^d 
nlL  ths  ngbia  of  frae  men,  without  baing;  oompellsd  to  pmohMo  at  too  high  ft  pcioe  lbs 
happinHi  of  eziitaiico  in  nreftt  and  exhmlian." 


OK  LiaUID  FOOD. 

t  66.  Watax. — If  lifeeMWibiaametunoiphoaiiof  tba  tiataSiflaidaanaaiDdb- 
pciuiible  condition  of  life ;  fbr  the  eombinAtioni  and  deoompoeitiaa*  in  ita  snlMlaiMMv 
produood  by  the  actiritiee  of  our  body,  cannot  take  pUoe  witknit  the  agenoy  of  w«t«r. 
'Jlio  umpleat  berera^  it  therefore  at  the  same  time  the  moat  acceaaary  of  alL 

It  i»  tiDS,  the  nms  combination  of  bydn^sn  with  oifgen,  which  conatitutea  tha 
ruential  ingtedient  of  all  drinhabte  water,  ia  amtained  in  a  imall  pioportioa  erea  in 
tho  driett  Ibod-,  but  neither  moat  nor  bread,  atill  Ian  the  leguminoiu  ■eeda,  are  so 
ubimdant  in  valcr  as  to  be  o^iablc  of  nuuntBimng  tho  proper  oompoiltion  of  the  blood. 
And  who  is  sot  avaie  bom  hia  own  eipetienoa,  that  the  mort  nntritiniM  alitnenta  ai* 
picciaely  thoae  which  moat  atimulalc  oar  thitat  P 

But  it  ia  impoeaihlo  in  our  climate,  with  our  activi^,  with  the  vigour  of  our  changing 
(iasoea,  to  lile  only  on  fruit  and  regelnblea,  meat  and  bread,  and  peat  and  beana. 
Out  moat  impottant  aliments  moat  be  intermingled  with  a  fruit  abounding  in  watar, 
if  tho  water,  which  ia  abitracled  from  the  body  through  the  akin  and  lungs,  the  inte*' 
tine*  and  kidneya,  ia  to  be  reatored  by  a  pcoceas  of  wuntem^ted  attzactian. 

Our  drinking-water  ia  tho  liquid  which  oontoina  the  greatest  proportion  of  nutriment; 
for  ia  that  not  a  nutriment  which  eauTaya  to  the  blood  fiie  anbatanoe  that  nodcra 
poaaible  the  motion  of  all  other  combinatioaa  ?  Ia  not  the  water  to  be  conaidcred  a 
rcstomtiTe  aubatance,  inaamuch  aa  the  wftter,  which  couatitnteB  three-fourths  of  the 
blood,  ia  oontinuolly  being  withdrawn  by  all  oicictive  Mgana  without  eioeptioii } 

And  yet  drinking-water  ia  nutiittoiu  not  alone  becanae  it  contains  wster.  Tbt 
warmth  of  the  earth  indefatigably  niaea  water  into  the  air.  From  brooks,  riT«i^ 
and  Beta,  ftvm  ^anta  alao  and  ""■"H''",  there  |aiiae  uninterruptedly  Chrou^  the 
action  of  beat,  vaponrs  vbich  are  oondenaed  into  clouds  in  the  higher  atrata  of  ^ 
almoephcre.  If  that  were  true,  which  in  a  coward  paaaion  for  repoae  ha*  ao  often  been 
imputed  to  nature,  that  ita  actiTity  norer  derialea  irom  tho  ilriutest  method  of  quiet 
development ;  evaporating  water,  if  falling  down  aa  niin,  would  provide  ua  with  water 
only.  But  the  dashing  of  the  sea,  and  the  atoims  of  the  air  luirounding  tho  earth,  Qte 
picsaura  of  theatmaaphere,  and  t^  power  of  flie,  very  oflai  impel  the  vapour  iqivai^ 
with  ao  fiirioua  a  violence,  that  all  substancea  diatolved  in  ths  water  are  caniod  with  it 
Ilcnoe,  oven  tho  pureat  water  blling  down  from  tho  clouds  ia  impTegna(i.-d  with  aalta. 
Conunon  aalt  and  chloride  of  potasaium,  lime  and  magnesia  oombinod  with  sulphurie 
and  earbcmio  acids,  magnesium  with  chlorine,  even  iron  and  manganese,  have  bcoi 
found  in  rain-watery  and  however  slight  the  proportiooate  amonnt  of  these  flre-jaoof 
<»>natitucnta  may  be,  the  regularity  of  their  indications  oatabliahea  the  law. 

In  a  greater  abundauoe,  however,  than  widi  these  toUd  bodiaa,  rain-water  ia  impr^ 
nated  with  (dr.    O^gen  and  nibogen,  aitd  the  mott  in^OTtant  nntrinMDts  of  the  ^anU, 

and  fertilising  the  fields ;  and  eran  the  Hg^t^ing  nndeta  ita  aanstanoe  in  ouiehing  tlto 
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nrdont  elothiiiK  ot  the  gnmo^    Ifa  ipaik  anite*  lutaogen  nrf  MTgm'  into  nItriD  «o(d, 

To-ammooia  aspedally,  ram-vater  otcb  ila  101111(88 ;  wUIb  lime  nndcia  tho  water, 
wmtaining  4  gnater  proportioa  of  salta,  hud,  u .  we  have  it  in  our  weOa  and  tpring). 
TI19  Mibotiio  aoid  of  tha  vater  diuolTiia  tlie  ohalk  of  the  earth,  and  the  veter  itaelf 
dieac^Tee  the  gffBoia,  or  oolphaU  of  lime,  which  hioa  Ihe  dspoait  when  in  the  proeeea  ■ 
of  boilJ]ig  •  Donudeiahla  qumtitr  of  water  ia  sTaporated. 

The  quality  of  ^ring-water  ia  as  Tariam  aa  the  earth  throng  which  it  <xr. 
Eartha  and  oltaliea,  combined  with  ohlorine  or  inlpburia  add,  with  corbonio  or  nitrie 
Mdd,  with  inm  and  mangaoese,  are  oantained  in  the  water  of  wella  and  qningi  in 
neat  varying  ^atiportLana,    One  oi  the  other  of  thaw  mbataDcea  ia  oftan  ahaont.    Phoa- 

thc  lime-aalti  in  wellfl  and  fauntaina. 

That  which  eaiuea  the  wBlar  of  awamps  and  lakea,  of  Anxt  and  aeaa,  to  be  almoat 
alvaya  unfit  for  drinking,  ii  tha  adntilture  of  pntre^ring  organio  cidwtanoea,  beaidga 
the  conunonealtor  the  aea,  which  impart  a  putrid  taste  to  it.  Now  it  ia  the  bottom  of 
the  aea,  whkJi,  like  a  ratoi^  aonda  the  water  up  into  the  sic;  taaa  which,  aa  if  distilled 
into  rain,  it  atieama  down  again  in  a  potable  conditiai :  now  it  ia  tha  earth,  &iming, 
aa  it  were,  a  strainer,  throu^  which  the  water,  though  not  entirely  pmifled,  hubUea 
out  of  the  wells.  Bven  the  akiii  of  man  poneuea  acme  of  the  propartlea  of  a  fiUer. 
Cast  upon  a  rook  where  not  a  drop  of  &esh  water  refieahes  the  languishing  tongoe, 
tho  ihip-wrecked  man  bathea  in  the  leA  in  order  to  taongo  tha  tnoet  tormenting  death 
tnaa  thirst ;  and  &om  the  He^watar  itaeli^  a  refreahing  moiatnte,  with  a  smaller  pro- 
pottioE  of  salt,  penattatM  the  thiiaty  body. 

j  67.  Watai  XaMsttal  t«  VlcwUon.— Since  the  last  neolt  of  the  whole  pn>- 
eeaof  digestion  ia  a  liquefactusL  of  the  alimentary  principle*,  the  bmuition  of  blood  is 
impoaaible  without  water;  bnt  not  only  the  iormatitm,  but  the  continual  eiereise  ■' 
of  the  ccgaiui  depends  upon  their  reoeiTing  a  due  amoont  of  water.  Without  it,  no 
digestion  or  fotmadon  of  blood,  no  nntiition  or  excretion  can  exist.  Eren  this  state- 
ment, hawe*or,  by  no  means  eihauata  the  importance  of  water ;  for  it  is  essential,  not 
only  as  the  medium  tor  the  moT«numt  of  aU  dissolved  aubatanoes^  not  only  aa  the 
htunidity  necessary  tor  the  organs,  of  which  the  most  aetiro,  the  brain  and  the 
mnsclea,  etmtain  the  greatest  proportioa  of  watm ;  but  the  hydrogen  and  oxygen 
which,  we  take  in  wtrter,  enter  into  the  oompoaition  of  many  alimentaiy  priodplea 
by  being  translbnned  into  the  constituents  of  the  blood.  Whan  starch  or  gum 
becomes  sugar,  the  tiansmutation  is  eSeoted  by  the  absorption  of  water ;  fiir,  with 
regard  to  their  composition,  a  greater  propcrtion  only  of  water  distJngnirfics  augBr 
frran  starch ;  and  tBparaliau  of  oxygen  bom.  sogar,  causes  the  latter  to  bo  banatbnucd 
into  lilt. 

Ko  alimentary  principle  ia  so  easily  removed  Ihon  the  body  as  water,  if  taken  in 
exoeaa ;  for  at  no  decompaaition  ia  required  in  order  W  ile  being  attracted  by  the  hmga, 
the  kidncya,  the  akin,  and  the  sudoriferous  ^ande,  it  is  not  even  necessary  for  this  pn>- 
eoas  that  a  greater  proportion  of  oxygen  be  taken  in.  Water,  taken  in  abundance, 
iniTcaaes,  at  a  low  temporaturc,  the  activity  of  the  kidneys ;  at  a  highur,  the  ponpira- 
lion.  He,  therefore,  who  takes  more  water  than  necessary  for  nutrition  and  aicretioo, 
ptoduoee,  in  winter  time,  a  propoitioDately  greater  quantity  of  urine ;  in  nunmcr  an 


f  6S.  MUk-^A  nutriment  like  milk,  which  during  the  whole  period  of  liib  ia  of 
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llMilf  mjwiHn  nrtMliiiihig  llwi  Iwiiiiliiiii  iif  Mim«1,  '■,  ■!!!>  ■■in.  ■  iiaj;  i 

fcl  rtmipin^nn— W>i*t«tiiM»»»ijjMin|i||lM| 

BObritkn  r  When  B«kUiK  <ia  dtgwIaM,  1  tn*  HSk  m  Ab  laMo^pa  c/  m-  puftct 
nntriaoU.  It  n  >t  oooe  •  MUd  ad  a  liqiU  ttod,  •  wom  of  tlbuMn  mm!  of  ftttj 
MbManoe^  ofwgigihdUmtlte— moo»T»t»d,iti»flieBM!«tp«rfcet  of  uutoiawula. 

Whfla  MOM  «i«»»J—*  in  witer  Aan  <Mr  blood,  wun  tbandaat  Aaa  tii  tul  "J 
UMt,  mSk  poannea  in  cueuu^  k  rapnMDlatiT*  of  Cm  dbnmiiw*  rabtteBeM^  Meom- 
pmi*d  by  tbtt  iMdr-famtd  ftA  «f  the  battar,  by  »  aanrtitD«nt  of  M  in  A*  (ogtr  »f  tnilk, 
ol  by  Um  Boit  importut  nib  of  the  blood. 

CottaiiiedfniiiaUi:dIiilM,whiabttAil*tMfBta^itteriBgglobaHflM  M  ><■«•  to 
thB iot&ee of  tha Milk  wUtb  MMdt  onaMaAed,  Cmniag  diavwBi;  iriiile  A* hnnr, 
aiid  te  iwne  aboiidMit  pM^  MUtiiii*  the  cUef  qoNility  of  tho  OMcfate,  tba  milk  of  mguv 
and  th«'Mto.  Hon  tlum  one-diiid  (rf  tbeae  Milta  aonaiat  of  pboapbate  of  lima,  aHsciatad 
vith  th*  ^Hnpltttea  of  potadi  tttd  nu^tiMia,  vitlt  aoma  &b»m  of  oiida  of  iron,  riilnridft 
ofaodlim,  «iidalaiB«pn)partii»of  ohiwidaof  potaadom. 

f  «e.  ^UlltlMaf  MUk^^iUwogh  tiw  milk  of  goaiaMid  aheap  may  derira 
tfaairpaonliar  BMlla  btax  ths  nncomWaad  itate  ttf  one  of  tbe  TOlatilB  ftt^  aei^  wbiab 
intbeaulkof  tbooovanoaitadwtlh  glyoatlse  mto  asidnl  lht%  ths  miiia  impsrtaaA 
diflaranoo  betareen  the  milk  of  wonwn  and  Aat  i^  aaimala  ia  ozahMiTdy  dspandnt 
on  Aa  diftroit  praportioii  of  oaaaiBe  and  mgar  of  milk,  of  botttr  and  aaha,  to  be  firaad 
in  tbaaaaarond  aorta  of  milk.  Tlia,  dio  qaaotity  ^  caaaiae  in  boman  aiilk  ii  only 
balfa*  largo  aa  in  Oiat  of  the  coir;  and  vldle,  in  tbe  Utter,  bnttar  and  talti  aialika- 
wiae  oontained  in  gieat«r  piopoition,  bnmas  milk  eioeeda  tkia  in  (ha  amaant  of  mgar 
of  milk  by  mote  than  one-baI£  However  ali^t  tbe  tweHening  pn^icrty  of  iogar  <£' 
milkBaybeifooiDp«iedwitbcan»aDBaT,aebabedoeaDot  firil  to  diatJngnMi  tbe  milk 
of  it*  mothO'  from  tbat  of  tbe  cow  by  ita  sweeter  taate.  The  pMaliai  biltte»U,  cr 
bn^iine,  of  tbocbctnlM,  whieb,  at  oidhiaTy  lempeiatrac,  ia  non  Infd  than  ma^iari** 
or  oleino,  tDuet  be  containod  in  the  hnmaa  milk  in  a  greater  abimdanee  than  in  tlat  «f' 
the  GOV,  an  tho  bntter  of  the  latter  ia  of  a  Simer  eoninstenoe. 

Immediately  after  oonBnement^  Jiuman  milk  0(mtaiM  a  mQoh  greater  propoatiaa  of 
■olid  anbatencot,  partionUrly  of  bnttrr,  than  it  dota  aoine  day*  afterwarda.  After  a 
ibiking  diminnlion  of  tliaae  contenti  of  tile  milk,  wUeh  bu  already  baoaoe  remaAabla 
tbe  fcnrtb  dn;  aftor  conftoement,  tbe  proportionate  qnintitiee  of  caleine  and  aaUa  in- 
treaie  again.    After  weaning,  the  milk  ia  agnn  imporeriibed  with  eqaal  rapidity. 

}  TO.  VoaBatlon  of  ito  AoUa.— By  the  inflaenoeoftheoaaslneof  the  mUk,  ita 
sogai  ia  traniformed  into  lactic  add,  eapedally  at  a  higher  tempeiatUM,  or  in  thtmdOTi- 
■loima.  As  oz^en  promctea  the  fiMmalioii  of  Uctio  aeid,  boiling  proteota  the  mUk  fbr 
some  time  from  taming  aour — tbe  oxygen  wbloh  is  contained  in  tha  milk  being  expelled 
at  tbe  boiling  point 

The  fbrmation  of  tbia  acid  take*  place  M  much  the  moro  eaaily,  iaaamoidi  la  lactie 
aeid  ia  identical  with  angar  of  milk  in  its  compodtion.  The  aonr  milk  becomea  tbid 
from  tbe  csaeine  being  eoagnlBted  by  the  lactio  acid  wMidt  baa  been  fbimod ;  curdled 
milk  ia  that  in  whioh  caaeino  baa  been  coagulated  by  tho  apontaneonslytianriamisdlaMio 
sid. 

If  ftam  thecnidlcdmilk,  the  eaacine,  to  wbioh  a  great  part  of  tbe  butter  adheic*,  ta 
[fan  idt,  the  whey  remains,  wbicb  is  a  soIntiDn  of  lactio  acid,  aalta,  and  sugar,  with  a 
inch  smaller  proportion  of  caseine  and  bntter  than  ia  contained  in  pun  milk. 
Tn  lintt.«.-m.Tt«h.  p.f^u^;n..|i|ti'iiTiiintTtyf^Mt~f*r""'''y"'''"~''''™';  fvitia 
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«(  nilk,  tlu  mIu,  aad  tlM  «MdMt  my  Ifttk  itf  vUob  pMca  iato  &e  butter. 

f  71-  SlCMttUUlTofMUk.~ISkiMtanltonqipanthatdi>initriBs>t<rftlie 

!  inisrtttMlbeiMdaydiCMtibk  ana  Mtritfom;  iBd  hAntpporiticanaiOTttid  by 
t^wimoa:  fhi  ¥hiln  nntrfniilinlniii  tnlhiiiiiml  iiiliililii  iirtlliiiii[iiiiiiiliiiilliii,  dumcn* 

I  Mlolile  Ua  ne  rapreieiitMl  in  the  butter.  Next  to  canfr-mgir,  tke  (agar  of  milk  ii  tb 
MMt  nadily  ffi^MtOM  of  aU  ootaititsaiita  of  &t,  ud  tti  IniMfatnatiaii  into  Ikt  ii  iKdll- 
toled  I7  IIiB  batter  uid  OMoine  anooiated  with  it.  With  tha  aaiy  digaatiUity  of  Uw 
adik  ita  nutritiTBDni  ii  alao  provod ;  dot  need  we  ba  attottiAed  at  tha  abnndaBoa  of 
Witei  bi  ah  aliment,  whioh  at  tba  aame  time  ftamialiea  tha  iubnt  widi  aoild  aad  liquid 
find.  Andif  tha  weight  of  As  oaaeinescaTD^aiiuniiilatDODa^ixthatlhBtofalbimiM 
■011a  bo£aainlMef;  we  mnat  not  Sxget  that  we  conmuinly  tab  tta  latter  diluted — aaia 
flie  fonnof  aoiQ*,  orMaoe[>tedwilhi«get^leaarsdi]deiDota;  oomUnaliiMa  bjr  wUdi 
Ae^ptoportiinutaamonntaf  aUauMB  ia  oonaidKiddy  dinrinidied.  Bnt  tha  qoaatity  of 
Hgi>  of  adUc  in  tiie  famnan  milk  it  twioa  m  groM  a*  that  ot  iwwiiiiii.  and  tha  battsr  ia 


The  milk  of  cowa  i*  often  aMimilated  with  dtfflonltjr  by  wtA  digeatire  oigaaa,  famt 
tta  Itfgs  laopartioB  of  bntter  it  ecnitaiBa ;  but  dimmed  milk  ia  In  anoh  oWea  unally 
nadify  digeetad,  and  thia  wa  find  in  a  natonl  atate  in  aana*  milk.    Porarty  infat  and 

As  lift  of  many  faiTalid*.  Hmiy  ^OTllirt  nlaa  ate  inma  ft«B  oatar^  and  Mtt»  mote 
ao  thania  to  be  finmd  in  the  fcod  which  natnra  aapjJita  for  die  aoiBiiAMntof  ^  iuAuit. 
I  oonridei  the  health  of  th»  ehOdto  ba  a«  miHt  and  higeat  e^arimM  whitfa  Milighteiw 
«  M  to  the  right  oranpoaitimt  of  aoUd  and  liquid  fcod  whioh  man  haa  to  partake.  TUa 
•qaaknae  sraiflimB  tha  troth,  that  meat  md  bread  cannot  be  taken  without  walar;  and 
^tt  in  the  beat  nDtiiment  of  mankind  the  alliumuioiia  end  btty  mattva,  tha  oon- 
ifillMla  of  fiit,  A»  oMiponndi  of  chlorine,  and  the  aalta,  nrm 


TTTinrttir  bod  hai  a  yet  U^ux  inflnenoa,"  aaya  Foiater,  in  hi*  diMtatatisD  on 
dw  utility  of  the  Inad^froit  b«e,  "  whether  mind  and  heart  may  dii«atly  or  indi- 
(eedy  ba  toned  by  it^  will  be  left  to  onr  grandchildren  tar  flJawwwnn,  Wa  <mly  knoir 
tfc«t  gillllwiiw.  love,  and  Mnatbili^  of  heart  aie  dka  prominent  traita  of  the  people 
Irring  on  tmad-ftnit."  And  if  wo  oonaider  tb«t,  efen  now,  Uie  paetinal  tribea  are  tha 
|nde«t,a*ttliedi«raoterof  ttiebeaitiaf  prer  i«  aoftmed  by  getting  aocwAoued  to  a 
^md  ec  aTtcetible  diet,  wh;  dwuld  it  eoimd  ikbuloiia  itwe  eonneot  ihe  noble  tcotdar- 
M«a  (f  hart  and  paeifto  medneM  of  the  paelnal  tribaa  with  the  milk  and  the  froita 
^oo  adiieli  they  Uraf 

i  73.  OoAw,  Tan,  nnd  Ob«aolat«< — The  genmal  opinion  that  ooflee,  tea,  and 
«hffi«flttt«  are  beraaga*  wliieh,  to  a  oerUin  degree,  may  ba  anbolitatsd  tar  each  other, 
ia  bawd  on  a  good  c^mikal  reaaoD,  (iw  all  three  oontain  a  nitiogeniaed  baaia,  to  whteh 
thay  owa  aooia  of  Ikair  moat  impotmt  ohemioal  propertiea.  Tea  and  oo&a  even 
uBtidn  tha  erif  wnai  baoa,  danominated  thereGxe  indiaorimiiurtely  than  or  oaftin. 
Tlw  b^i  of  ohoeolate  I  will  oall  ooooa-prineipla.  The  coGoa^prindple,  or  theobroain, 
ia  richer  in  nitagen  than  the  thein,  iriiioh  lattet  T«iy  neariy  oottei^onda  in  ita  ooib* 
pooticm  with  fleah-buja.  In  cold  water,  Ibein  ia  only  with  diffioalty  diwolved,  while 
Boloble  even  in  hot  water,  in  which  tho 
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3M  COFFEE,  TEA,  AKD  CBOODUTT* 

Wlnls  in  Ub  tiie  basi  ii  ■""^""■^  with 
Mlt  -with  a  peauliAr  teimio  scid  contaiuing  &  gT«atw  proportion  of  mtngm,  irhid, 
togsther  vitil  tumiMMffeio  acid,  an  noitsd  TiCh  potaah  into  «  wMMllBd  dooUo-aaJt. 
TannoM»tkio  acid,  \rtimi  naatsd,  dorcdopi  ths  agtMaUe  inuU  of  oofie. 

Not  only  the  same  bama,  but  alio  two  aimilar  organic  a«idi,'-one  cimtained  in  te^ 
ths  otiier  in  oofiee, — incRMe  the  oonfoimit^  between  tbe  leave)  of  the  ftnrnBT  and  tba 
beani  of  the  latter. 

LefTunin,  cellnlMe,  gnm,  lugar,  oitiic  aoid,  in  f-mfjnn  to  oleine  and  to  the  paanHar 
falm-bt,  which  deiirei  ita  name  fivan  being  finmd  in  Qa  frnlt  of  wrenl  apaoiaa  of 
palma,  acoompan;  the  orgamo  acids  and  dui  thain  of  the  co&»-beani. 

But  the  tea-le*vea,  aput  from  the  baiia  and  the  aoida,  an  oompaied  of  «llai—«^t^ 
ealluloBe,  gnm  and  wax,  the  green  pigment  of  the  plant,  and  the  Tolatile  oil  of  te*. 
Thia  pecnliar  oil  ii  the  principal  loarae  of  the  aioma  ot  tat,  by  which,  in  nate  of  tha 
confbimitj  between  tea  and  oofl^  it  eaamtiallj  diSeia  from  the  lattv. 

The  inorganic  conatitnaita  of  tern  and  coffee  aie,  moreoTer,  HBtrtalt,  Vhile  in 
coSee,  chlorine,  phoqihorio,  and  lulphurie  adda  an  oombined  with  potaah,  lime,  tna^ 
ncsia,  and  oxide  of  inm  -  tea  c<mtaiiu  another  intaganic  acid  beaidea,  "™r«*'""g  sf 
mangmew  and  a  tai^e  pn^ortum  of  oxygen. 

In  the  heinel*  of  eoeoa,  of  iriiich  diooolate  ii  xmguei,  there  an  to  be  (bond, 
beaidea  die  ooooa-prindple,  atearine  and  oleine,  cellaloae,  gum  and  atarcdi,  a  Ted  colouring 
matter,  and  a  imall  proportion  of  water. 

Chicoiy,  ao  comnumly  naed  aa  a  anbetitate  «r  •coompanimrat  irf  oolbe,  oontaina 
ntither  eaffion  nor  any  otiuiT  peculiar  conilituent  of  tha  latter.  Ko  albmninon*  aob- 
atanoe  ever  haa,  up  to  thii  time,  been  fbund  in  eldaoTy.  M  albmnen  ii  not  wludl;^ 
wanting  in  any  Tegetabls  piudoet,  it  mnat  be  present  in  chicory,  thou^  in  a  yeiy  amall 
quantity.  But  the  couititneata  of  Ui  ate  represented  in  a  larger  proportiou ;  tar  ia 
odditian  to  eeUnlose,  sugar,  and  gun,  it  ooutaias  a  pretty  considerable  quantity  of  a 
enbetance  of  ths  same  compoeiUoo  u(  itaroh,  which,  by  simply  boiling  in  water,  iii 
tiaiiiSuined  into  sugar.  Chloride  of  lodiuiii,  a  compound  of  chlorine  with  ammonia 
(the  eo-caHed  •al-ammouiac],  sulphate  and  nitiate  of  potash,  an  its  inorganic  coosti- 

As  yet,  therefore,  no  great  imporianoe  as  a  nutriment  otui  be  attributed  to  i^ueory, 
not  any  sinulBrity  with  coSbe.  Unlees  a  pecnliar  <vganic  anbstanoe  cantaiued  in  it,  but 
ilot  yet  exactly  investigated,  shall  at  a  fiitun  time  be  proved  to  be  peenliatly  valuable, 
the  infbrion  of  chieoiy  poewsos  no  advantage  over  sogaied  water,  to  which  a  brown 
colour  and  bitter  taste  have  been  imparted ;  but,  I  repeat,  ws  do  not  imdentand  this 
bitter  snbstanoe.  Whilst,  then,  cbioaiy  canuot,  on  eoiaitiflo  grounds,  be  made  out  to  bs 
a  true  substitute  for  coff^,  it  has,  on  the  other  hand,  been  too  partially  investigated  to 
justify  an  absolute  condemnation. 

f  73.  PxeparatloB  of  Teas. — Soasted  cofiee  differs  fnm  raw  by  ita  li^tv 
weight  and  greater  balk.  Several  empyreumatic  sobstancea,  prodoeed  by  roasting 
oocaaion  the  reddish  or  dai^-brown  colour,  and  the  tanno-oaffeio  acid,  altered  by  roast- 
iag,  produces  the  aroma;  the  ii^ar  loaea  a  part  of  its  amount  of  hydrogen  and  oxygen, 
and  is  thus  decomposed  into  burnt  sugar  or  caiwneL  In  the  infumon,  the  caffein  and 
^he  acids,  the  gum  and  caramel,  the  melted  &t  and  the  salts,  with  li^;umin  in  a  vury 
sli^t  proportioi],  si«  to  be  found. 

Between  green  and  black  tea,  ennneausly  so  often  supposed  to  be  {oodnced  lij 
differant  plants,  a  similar  difference  exists  to  that  between  taw  and  roasted  coffee.    The 


Icav««  am  torticd  Vtaek  tfj  lidiig  dried  at  ±  higbv  tempatntnra  then  tliM  to  irhkh  tl» 
Kr««<l  tM  hM  been  >nbje«ted<  Tho  latter  U  flnt  Inim^t  into  a  witbwnd  oonditian  by 
raponr,  and  then  dried  in  inm  kettle* ;  irbile  blank  tea  is  prepared  by  *"^tirg  orar  an 
open  fln.  As  heat  emwiaw  a  dsoompomng  action,  Uaok  tea  CDntaim  lew  tek-oil,  leM 
Immic  acid,  and  Icib  green  colouring  matter  than  green  does.  By  Ibe  prooew  of  diying, 
lunrerer,  ■  daA  prodoet  of  deeompoahkni  ia  Ibnned,  few  traoei  of  vhich  are  found  in 
gjeen  tea,  but  k  oonaidetable  qnantity  in  black.  In  China,  tea  ii  not  aoldom  mUnued 
with  cutcmne  ind  indigo,  or  Pnusian  blue. 

By  the  effbct  of  the  open  Are,  in  black  tea  the  albumrai  i«  more  completely  eoagolated 
than  in  green ;  by  this  coagulation  the  tea-oil  becomes  diaangaged.  Partly  from  tbit 
eanse  the  black  tea  hu  loat  a  greater  proportion  of  its  tea^^  than  greai ;  and  for  the 
ae  reason,  tea  poaaefoa  more  flaronr  if  infused  vith  perfectly  boiling  water,  which 
coagulates  all  the  soluble  albumen,  and  thereftire  dinolrea  the  tea-oil  with  greater  ease. 
Bnt  the  tannate  of  thein,  also,  is  only  sufficiently  eitnuted  by  boiling  water ;  this  oom- 
pound  isercnsepaiatedst  a  low  temperature;  udhencetheturbidappeannocof  *  well-- 
prepared  inftiaion  of  tea  when  cookiiig,  which  evoybody  knows  who  has  ever  taken  his 
tea  out  of  a  tmnbler,  ai  the  BnaiisnB  gcnenlty  do.  Thein  and  tea-nil,  howarar,  are  the 
most  important  constitnealB  of  tea ;  boiling  water  is  therefore  an  indispensable  condition, 
if  we  wish  to  partake  really  of  tea,  ttnd  not  of  a  brown  solntioD  ol  gum.  The  tea-le«v«i 
have  only  to  bo  infiiscd  with  boiling  water,  and  after  this  the  pioceia  of  boiling  most 
Dot  be  coatin'tied,  or  the  tea-oil  eacapes,  and  the  formation  of  a  bitter  solution  of  tannia 
acid  takes  place,  a  decoction  which  could  as  well  be  prepared  from  oak-apples.  The 
Ant  InAuion  containa  four  to  six  timee  more  of  the  peenUar  ocoutihient  ot  tea  than  the 

Finally,  the  two  principal  kinds  of  chocolate  arc  distinguished  similarly  to  green  and 
black  tea.  It  is  true,  the  oocoa  seeds,  ofwhich  chocolate  is  prepared,  are  always  roasted. 
Beaidea  the  decompoaed  fid,  an  ammatia,  empyrenmatic  subatanoa  of  dark  ooloor  is 
Ibnned  from  the  starch  and  gutn ;  bnt  the  proportion  of  the  latter  nibstBDoe  ia  largel  in 
the  more  strongly  roasted,  daik-brown  Italian  obocolate,  than  in  the  fiponish,  which, 
bring  leaa  roasted,  holds  more  starch  and  batter  of  ooooa  in  an  nnalleced  state.  Tbe 
eolcmr  of  the  Spanish  chocolate  is  brown-redj  ito  tait*  not  so  bitter  and  ammatie  a*  the 
ItsHau. 

i  74,  Hutritlva  Q'wiUtl**- — From  its  rery  large  proportion  of  albumen,  chooo- 
late  is  the  most  nntiitioua  of  these  three  berecogea ;  but,  at  the  same  time,  the  moit 
difflenh  of  digestion  from  its  i]uantity  of  fit.  But  aa  ita  aromatio  substances  strengthen 
ttie  digestion,  a  cup  of  chocolate  ia  an  excellent  restoialiTe  and  ioTigorating  refreehment 
eren  for  weak  persons,  piorided  their  d^esttre  oi^ana  are  not  too  ddicate.  Cardinal 
Bichelieu  was  indebted,  in  Ms  later  years,  for  bis  health  and  hilarity  to  diocolate. 

Tea  and  oaSte  do  not  oSbrd  this  adtantoge.  Albmnen  in  tea-leaTaa,  and  legnmin 
in  coffee-berries,  are  repreaenled  in  rery  scanty  proportions,  and  still  mora  scantily  in 
ir  infiinons :  tar  while  in  the  flnmer  the  albumen  ia  coagulated  by  boiling  water,  in 
flw  lottet  dte  l^niafai  is  pmrented  frwn  being  disaolred  by  tbe  lime  with  which  it  is 

It  it' tnto^t  coffee  and  tea  h«Teb««nptaiaed,  erin  by  chemists,  aa  autritioua  anb- 
■tancea,atatimewhBn  " nitrogeniied"  aud"iiDtritious"wereoonsidoredidsnticaIterms. 
KncathcD,  hcrwereT,  we  hare  learned  that,  aareotoratiTee  for  the  body,  not  the  denwnts 
I    bnt  the  alimentary  prinmplea  are  to  be  taken  fflto  aeoonnt.    lie  Utter  appelkti<m  can- 
not be  atcBJhaJ  to  diein,  whish  is  axcreted  again  is  urea  with  snrjoising  rapidily.    To 
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lu  Axa  aawMM  oaxnMKB. 


■  Tm  and  «oA<s  (hougli  of  (haaviilTM  not  difigult  of  digatfiaB,  tend  to  dutinb  te 
digMtian  of  tlbaminou  wibiMBiBM  by  pmapiMinc  tlwDi  fam  their  diMolTsd  atate. 
HiIk,Cber«An,ifBlzadvithtM<>iMtt*,  b  Mon  diffiouH  of  digsalioa  thM  if  takn 
•koa;  SDdraOwaloMiritlioiitenampnnMeadigtatiaDifierdiiniar,  l^i&seMingAa 
■eontion  of  the  diMolTing  juioea.    No  Italuv  lakca  OMin  with  hii  odAm  aftar  ^inwir. 

ThBTdatOe  oSof  «^«s  tai  tlia  empTnunatie  md  aiomatuiiDattaaaf  dooalate, 
■eodcaat*  &e  ainulatiMi,  lAkh,  on  tbe  Dthei  haad,  ia  calmed  b;  tbe  taa^iiL 

TMaDdcoAeanitotbeartiTitraftliabniiiaiidlhaiMmt.  iMtaatMnatLBpowar 
tfdJgMtiiigawiiqtaNMUWBhaTeTeDeiTsd;  "irebaooiMdiiyiaBdforthwiglitflil laadi 
tataon,  aad,  in  ^iteof tbamaTanatti  of  tlun^it,  thaattaniMn  I 
■aertain  objaot;  a  aenaatumof  Domfuti 
ef  file  taain  ij  aat  in  motun;  throu^tb* 

pataona  will  aiwmble  to  taa  foi  the.  pmpcae  of  inTartigating  »  otrtain  aulijMit  b; 
regular  aonTtiaatton ;  and  this  hi^ur  apuita  ptoduoed  by  tha  tea,  tcod  to  aamm  wUh 
Bon  baili^  a  fuaeeaaftil  remit  If  tea  i»  taken  in  eacaM,  an  JnrrBaaed  irritahilityrftbe 
nerrea  takea  idaaa,  eharaeteiiaed  hj  aleqaiieal,  by  a  gtaival  baling  of  naUaaaaeat,  witk 
b^bliog  of  the  Umba.  Spamodie  attoclct  ercD,  with  diScnIty  of  in^iralion  in  the 
o«idiaai^iMi,nuijaiiae.  lite  rdatileoilof  dwteaptedaaaaheaTineaaindkGhead,  and, 
in  &ot,  a  real  te^intiaiMtiflBit  fiiat  maoiibatiag  itaelf  in  diaiintfa,  and  finally  in  atnpt 
fkction,  takca  place.  Gmen  tea,  whieh  contains  much  mors  of  the  Tolatile  oil  than  hlaok, 
pnidneea  thaae  oboraaoaa  etbett  in  •  Ar  higher  degree  than  tb*  latter." 

While  tea  inine^aUy  rmna  the  fteni^  of  judgmairt,  aad  adda  to  thii  acti*ity  a 
aenaatlMi  (tfduerflilDeM;  coSbe  aat*  alao  <■>  the  naaeoing  fcgnUy,  but  without  QonunM- 
nicaUng  to  tiieimagiaatiMttamiichM^er  degree  rfliTolineea.  SnaoCfitibilitytoicawiWBi 
impceawai  ia  intenaifled  by  eoflbe ;  Ae  flicnlty  of  obaamtian  ia  tberelan  increaae^ 
while  that  of  jndgn^ot  ia  ahaipeaed,  and  the  eniirowd  j— -y-iUm.  ctaaet  the  paaeap- 
tiixiB  more  milckly  to  adopt  certain  fbnna ;  anaotirit^of  thotigfataandideaaiamani&atad; 
a  mobility  and  ardonr  of  wiahea  and  idaall^  whi^  ue  mote  &Toanble  to  the  dutfag 
and  eoBiMnalioa  of  already  premeditated  Ueaa,  than  to  a  oalm  waminatia*  of  newly 
originatad  thos^to. 


I,  in  whieh  imagea,  thongbt^  and  widiea  r^idly  anoceed  aacb  other-     A 
H  and  heat  enauee,  together  with  anni^and  diawneaa,  traaibling 
of  the  Umba,  and  a  itrong  deaire  te  go  Into  the  epan  air.    Trcah  air  ij  ooamonly  the 
u  of  thaowiag  off  thia  etmdition,  whiehi  whilat  it  wwtiaiwi,  wtMnitaa  a  nally 

a  flrat  cegw  hoaaei  uaed  t«  bi  oalM  aahoela  of  Inin allien 
1  aiaiililiiil  in.  tlieae  aahoola;  thair  diacnjnma  and  jndgnMt 
alarmed  eren  the  ruling  anthorilieB ;  the  deigy  made  Moniad  II,  afiaid  (tf  thna  ammft> 
Uiaa;  and  prieally  dread,  the  IkilhAil  ally  of  orerwecnlng  tyranny,  doaed  the  "aohook 
ef  knowtadga."  In  the  aareateandi  cenbuy,  the  ooAe-boiiae*  iq  Londn  had  a  -t'V 
Ma;  bnt  the  habit  grew  too  atnri^  for  the  Btate.  Bodal  lerolntiaaa  an  Hot  himlaiad 
iy  foToe,  bacanae  they  are  adjansed  by  foroe. 
J.  76.  W1u,Bm><      -  -   -  -         ~ 
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_  MntodiM  of  Iha  ptku  itUak  am  bm  aliVTa  talun  to  earita  ttw 
Aloolml  b  the  magie  mk*  witk  vhkt  <!>»  Mtien  sf  ■!!  dMW  li^m  k 
Aloidiol,  k  raUtile  mlMtanoe,  compoaed  of  cubon,  hydiogas,  aiLd  <i*fgm, 
'  from  iiigar ;  uid  thui,  vheranr  Ike  clw&iiM  floda  an  iJiaiidanM  of 
cIomIj  fbllowed  bj  the  propwitioa  to  tnuufinm  the  mo> 
Bttt  long  befbre  tbs  "J"*"'^  oonld  gi*e  hi*  directioiii, 
im  &T011T  m  Bibf  IsD  i  the  Pboniioiuis  uid  OsMk*  dmik  tluii  wine, 
lAMi  OtBZ  poets  osMoted  in  eoBge.  The  Tartar  aon^  iBteiipatbm  itt  hia  knmiai, 
-«iidOadBaprBia*dtheiii«edaa''thepavmBnd^«r7ofttteaheU*," — thn  flrinHinr  -niMfla 
of  tliA  CaledfmJMii  In  tbs  juioe  of  the  paliM  niil  pvBtt,  in  aQk  and  honey,  ii  oon 
■tai  potatoM,  ai  veil  a*  fa  eudj  fruita,  thiafbrntntaUe  •nketanev  waa  finmd  befora  th^ 
iprtnei^  of  finientatloiL  aad  the  natoe  of  the  [aiiwiai  had  enci  been  dintud. 

Nov  ve  know  that  mgai  u  the  Itomsnt,  and  diat  all  intoxlealiag  liqnoie  nart  omi- 
tafai  either  Biiear  ituit,  or  a  conatitueiit  of  lugar.  WhMi  potatoaa  ftuniaL  aleohol,  the 
atkrcli  ha*  previoualy  been  tramformed  into  lugar ;  aad  bafbie  Ae  kiunia*  J*  pKodMoed 
froni  milk,  the  ngu  et  nrilfc  has  boen  tmusnited  into  pape-iagar ;  tar  tlw  Utter 
■only  ia  dmedj  ftnneotaUe. 

Staroh  a>d  gam,  eaae-ngar  and  tngw  ot  milk,  are  coiy  indireotly  ae,  being  tanad 
by  the  action  of  aoidi  into  grt/pe-vagu.  An  albuminona  body  atinuJates  tlia  ttauDi»~ 
tioB!  it  iayeaat  At  a  hi^  tenperatme,  angar  ftnaente  nndar  ^iaflosiweof  yaaat 
Air-bvbbUartohif  inthejnioe,  and  a  Tinona  ^uU,  betojtau  that  tb  eSwt  of  tbia  agent 
bea  begoa.  Hie  air  m  oarbeoia  acid,  and  tl)e  ^^  ii  octMioned  by  the  apirit  of  viae, 
called  by  chemists  «i.v>i»ni,  if  free  from  vster.  The  sngai'  i*  tnuufbrrasd  ioto  alotdud 
and  «ariMnie  a^,  npon  vhieh  the  fenntatatiwt  coaai*. 

DOulad  akohol,  er  sprit  ot  vine,  is  the  intoxiMrtiBg  anbalaMe  frgn  which  baer, 
vfaw,  and  brandy  deriTe  the  name  of  spiiltaeu*  bavetagw.  Spirit  of  vine  is  oemtainad 
•in  aU  ft»Kiented  liqoon. 

ne  propartionale  qoanUty  only  Is  difiivent ;  tot  while  the  li^iteat  beer  aoaiedy 
contains  men  than  one-hundredth  part^  and  the  strong  "KngiijK  ale  acaivaly  non  Au 
dght-hvndredtha  of  (dodiol,  in  wine  its  pn^ortion  risae  to  bum  aeven  to  twcoty-iix 
pareeBt,Mid  in  the  itrongeat  handy  thla  qnantity  ia  smpaaaad  twoMd.  In  thalattai 
'the  alcohol  of  the  fermeiitod  juiee  is  oouantnted.  A  hi{^  tempentim  evaporalca  the 
spirit  of  vine,  which  ia  mdleeted  in  the  vessd  of  a  stilL  1^  name  of  brandy  (burnt 
"Wina)  alttiatB  the  aaaiitanee  of  flte,  by  whldi  it  waa  earned  orei  into  Ihe  TeaaaL 

Pint  of  all  therafiira,  beer,  wins,  and  kandy  aia  diflbrant  in  their  re^ectiTa 
strengdu,  which  is  due  to  Ihcir  proportionate  aiBDiint  ot  alcohol.  The  mwal  oen- 
oonitaiitB  diaaaJTed  in  spirit  of  wine  explains  thereat. 

4  76.  Ale*hol  In  Wlaaa  aaA  Um*t. — Tha  veii  aleohelio  ablBtian  of  be«c  eca- 
tains  seariy  the  same  proportian  of  slbmntn  as  is  found  in  fruita,  sMie  sogat  and  gtuu, 
Dulic  aoid  from  the  hop,  somedmca  also  some  laotio  and  acclio  acid,  prodneti  of 
deeompoattion  of  file  sugar  and  aleirfiol ;  sad  ia  additiaB  to  these  a  peooliBr  ooMtttnent 
of  Aa  hope,  solnbla  in  veter,  and  eomisdag  of  carbon,  hydrogen,  and  ojcygea,  wUtb 
bom  its  Utter  taste  is  called  the  tnttsr  prinel{de  of  the  hop,  togathct  vJA  aoine  mwi 
till  Tolatilscal  of  hope.  Thu  ft-mMnatinii  irf  prttihi  limft  itH  Tnfigii'°  V***  ■"'r*°-'i' 
and  phoapluiTie  aoids  are  aasoetated  wiHi  eatboaic  acid,  vhioh  i*  nrmtajned  in  tha  be«r 
the  more  abimdanfly,  tfaa  amaller  the  quantity  of  sugar  is  which  had  nnde^one  far- 
meotstiDn  when  the  bM*  vaa  pot  into  the  barreL  A  fiathy  bev  is  often  ptepaied  by  a 
eettain  addilioaaf  sugar  ia  boiling,  and  better  atill  by  adding  fvaet  fhiita^caisiaa  for 
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initMiM  — ID  vltkih  both  Iba  lament  and  tbt  fniiaj/iB  vrluoli  pRMODtw  fimiiwltlliw, 
■DgaraudyflMttanpnaBLt.    81i^i%diiediBalt  givaito  thebetramaiBorleMlHiMra 

In  viiM,  Buie  ilcohol  uid  kM  water  thin  in  beer  tie  combined  with  n^at  — "^ 
pus,  with  letiii  and  oolouring  matlor,  acid*  ud  aalti. 

Even  the  -n-hite  wiiua  oontain  a  peouliu  oolooiing  mstter,  fallaw'-like  oil,  whitsMd 
liraeidi,  btnwnedbyaUtaUM.  Theyellowliataf  white  wince,  which  afUchaTing  been 
fiOE8D  h*TB  thawed  again,  i*  produiwd  by  the  partial  diaengagement  of  the  add  aaUa, 
whioh  oaowd  the  lightor  colour  bcfbre  Uu  wine  had  feuan.  The  difienrnt  kiiula  et 
gctftm  of  a  light  or  hi^  yellow  or  copper  oalonr,  of  a  blue,  red,  or  daik  brown  tint, 
prodnoe  i«  many  different  coloiin  in  wine.  The  ntunbcr  of  the  peculiar  ooloaiiag 
DMtten  a  proh^y  cmBller,  u  tha  add*  and  nlti  of  the  grqwa  alter  the  oolour.  By 
the  •Ottoacd' acid  nlt^tha  blue  colavriag  mattar  torn*  red. 

vUoh  !•  nnUed  witli  t^  oolDUiing  matter. 

IlMacidsottliewineai«  the  acida  of  the  grape,  lartario  uid  malic  acide—perhapa, 
too,  Bttia  add — Bie  mmetimeB  sccompuiied  by  the  tannic  acid  of  the  hush  and  by 
gr^add,  beingof  the  aameoonipoRilioaMtartaticaaid,  with  which  it  iaanociatedm 
■ereral  kinda  of  grapee. 

As  tiie  fsrmentatioD  hai  not  owwod  when,  the  wine  is  put  into  the  caska,  all  wiaei 
contaui  a  certain  proportion  of  carbonie  aoid ;  and  tha  itniDg  eflbrraaoenoe  of  qiaikling 
ohampagna  depeods  upon  the  inlentumally  interrupted  farmentatiou,  which  ocmttnnca 
In  the  bottles. 

The  following  are  the  salts  oontained  in  wins ; — Cream  of  taiter,  or  acid  tortaste  of 
potash;  tartrate  of  alnmiKa,  eomtaned  with  tartrate  of  lime  into  a  doable  salt;  inalate 
of  lime ;  Iidm  comUjiod  with  [duMidioiia  "^  carbonic  acids,  in  aJHit^Mi  to  raignrain, 
iron,  and  manganese.  In  red  wine  there  ii  a  greater  pnq)oition  of  nltathaninwhito; 
tn  both  of  them  the  alecdiol,  aognenled  by  the  Eenuotation  which  still  goea  on  in  the 
mAs,  sepantes  a  part  of  the  salts. 

In  all  wines  a  peeoliir  ether  is  contained,  tifoa  which  the  odour  gvoenlly  depends. 
In  &ia  ether  the  commcn  salUelhoi'  exista,  is  ombiaetun  with  a  poctdiar  organio  acid, 
wUeh  I  may  call  tha  add  ^  wino-clhtr.  The  parfnme,  or  "  bouquet,"  is  "■■vthing 
diflnent  from  the  odour  of  wine  produoed  by  the  wine-ether.  This  bouquet  is  es- 
tzrauly  Taiions.  It  jli«Kngni«tu»«  (iio  Bhine-wine,  bat  in  sereral  wine*  it  ii  not  to  be 
Annd  at  alL  It  ia  also  produoed  by  diflerent  hinda  of  ether,  by  ether  combined  with 
butyric,  or  Talarianie,  or  aoetie  add.  The  latter  eompound  ia  said  to  be  fimnd  in  meat 
of  the  Bordeaux  wines  or  clareta.  Like  ether  Hxiit,  which  in  ita  cranpoaition  difilen 
my  little  from  alcohd,  hai  sorpassee  the  lattM  in  Tolalili^,  the  eombinatioiis  of  ether 
wi&  orgaeio  acids  are  vciy  Tolatilo.  'Wiae-ether  and  the  bou^oet  aro  Ihoreibra 
leoognieed  by  smeU. 

The  oolomjng  matter  and  bouquet,  the  acids  and  udti,  oauBo,  by  the  difference  of 
Aeir  eonqmdtioa,  the  vanety  of  >rine(.  The  ttiength  of  wine  depends  upon  its  |so- 
poTtion  of  alcohol,  and  the  nreetnoBS  of  sack  npon  that  of  sngar.  Spirits  are  obtained 
from  com  and  potatoes,  fnsn  lees  of  wine  and  junipec-beme^  from  sugar  and  rice,  from 
milk  and  fruits.  The  spirit  of  oon,  w  whiskey,  contains  wine-ether  and  ms^tiic- 
rther,  oil  of  gn^  and  potato-^irit  oil,  which  increases  the  pungent  odour  of  ^nts. 
Potat04iHrit  ""'><«  i"T  Ae  same  ocnstitaentB,  with  the  exoeption  of  oil  of  grain  and 
uarguio-etha*.    &aiii^,  <a  oognae,  ia  a  miitnte  of  watn  and  aloohcd  with  viae-ether. 
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9i«lliBr.  Tha  inftnior  sorti  of  oogoM  oartain  dao  (ome  poMo-apirit  oil  Tlw 
,  of  Tnm,  vUcli  ii  prepared  from,  the  juice  of  the  nigar-caiu^  ii  pijdiued  by  ft 
of  bntjrie  uid  and  «th«r.  Tbe  moUnea  whifh  remain  after  tbo  ]«»- 
DgBT  6om  the  jniee  of  the  ome  yield  the  flnaat  nun,  called  tafia  or  rataSa. 
Atnujk  ia  obtained  trom  rice,  gin  or  Oenera  from  jmiiper-berriea,  kumiss  (aa  already 
itated)  &om  "I'l^,  and  mead  from  honey. 

4  77-  Alaehol  In  PpiilU^^  good  beer  ii  aa  nutrituniaasfhiit;  the  nntritioua 
quality  of  vine  ia  aoarody  equal  to  that  of  angered  nter ;  and  ipiriti,  in  their  propor- 
timate  anunuxt  of  nnlritiona  matter,  da  not  even  bear  oranpaiiaon  with  angaied  water. 
Xi  it,  tberefbre,  a  mere  illnaion  that  ^iiit  compoDaatea  for  the  acanty  food  of  the  poor  f 
And  ia  the  leel,  dlerefiire,  jnitiflable  which  attempta  to  check  ita  uae  aa  an  intoiiaatiiig 
poiaon — a  deatioyer  of  domeetio  peaoe  and  wdL-being  i  Such  qoeationl  I  often  heei. 
Eren.  medical  men,  ocoapied  with  the  abndy  of  human  phyaiology,  haTe  aoawered  them 
in  the  afflrmatJTo;  for  my  part,  I  ahall  reply  to  tlieae  qneationa  Irf  &cta. 

Aloohol,  the  esaentiel  oonatiCuGDt  of  apirila  and  the  most  important  nibatanoe  in  beer 
and  wine,  ia  not  tmuftirmed  into  an  eaamtial  eooslatuant  of  the  blood.  It  doea  no^ 
OioretttB,  «A»ct  any  direct  raatitotiDn,  nor  dcaerre  the  name  of  an  alimcmtaiy  piiudpla. 
fitill,  it  r'l —  into  the  Uood.  _  Sy  the  oxyg<nl  we  inliala  it  ia  burnt  in  the  blood  into 
acetio  add  and  water,  and  finally  into  water  and  carbonio  acid.  But  the  oxygen,  which 
deeompoeea  the  alcohol,  ia  withdrawn  from  the  albuminoua  and  fiMy  aubatancea  of  the 
blood.  Aloohol,  from  ita  greater  comboatibility,  protecta  theae  etnutitaenta  of  the  blood 
from  being  burnt.  And  ii^  in  addition  lo  thin,  both  apeoial  expenment  and  ordinaiy 
oiperianeo  prore  that  alcoholic  berengea  diwiniah  the  quantity  of  carbonio  acid  m 
'  ethale — appanotlyfromagreat  part  of  the  inhaled  oxygen  combining  with  the  hydrogen 
I    of  the  alcfdiol  into  water — there  ii  a  twofold  ai^nment  Ibr  belisring  that  aloohd.  modo- 

inae  of  the  need  of  rtatitntion. 

He  who  poaaeeaee  little,  moat  ap«md  Uttle,  if  ho  wiahea  to  retain  aa  mnoh  aa  another 
'ho  onitea  abundance  irith  liberality.  Aloohol  may  be  ctmiidared  a  laTingft-box  of  the 
acoM,  but  let  the  reader  undentandtbii  sxptwatoa  rightly.  He  who  eila  Uttle,  and 
dtinka  a  modante  qnantity  of  apiiit,  retaini  aa  much  in  ttke  blood  and  tiieuea  as  a 
penon  who  eals  proportionally  more  without  drinking  any  beer,  wine,  or  ipiriti.  Hence 
it  foUowa  tliat  it  would  be  cruelty  to  depriTa  tha  working  man,  who  eama  hi*  frugal 
meal  by  tbe  aweat  of  his  brow,  of  thoee  meane  by  which  he  ia  enoUed  to  prolong  the 
nonrithment  yielded  by  Ida  acanty  food.  Of  are  we  to  abolioh  *  ouatinn  which  rendcra 
•Inue  pcaaitde,  to  degrade  man  by  danaoding  of  him  to  imounoe  on  enjoyment,  in 
order  that  be  may  not  auocumb  to  a  bestial  instinct  >  The  monk  who  lequirea  the  tow  of 
•fhastity  doee  not  do  greater  violenoe  to  the  true  nature  of  man,  than  dcae  tha  phyaician 
who  would  prohibit  apiiit*  because  aome  men  are  drunkards.  Qoethe  hu  giren  to  the 
new  contemplatitm  of  tbe  woiid  the  noble  watch-word— "  Jfmmtp  vitere."  He  who 
praaches  the  renmiGiatian  of  spirits  tiansbta  at  to  tbe  ehristendran  of  the  middle  ages, 
rMoh  by  id  motto  of  "  Jfammlo  meri,"  has  atiSed  the  Ikireet  Uoaaoma  of  humanity. 

i  78.  TaiMaalafl  UvaMSr—Fennented  liquon,  taken  in  moderation,  increase 
>tt  aeraotion  of  the  digestdTO  juioe^  and  pramoCe  the  sDlotioa  of  the  food.  Taken  in 
leess,  they  canao  indontion  of  the  stomach ;  which  destmyi^  togetlier  with  the  digea- 
tiTa  powers,  the  fbrmiation  of  blood, 

Boer,  wine,  and  ipirita  aceelerate  the  circulation,  <^,  aa  people  say,  heat  the  blood. 
TUa  aooelecatioD  is  pmdoced  in  a  higher  d^;ne  by  wine  than  by  beer ;  nor*  by  ^iiila 
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ttin bj  wtncs  not  utrdy  Wmom  wte*  Matafai  ■  gmto'  ivopMtiim.af  ■Innbil  ih^ 
beer ;  and  qAitta  still  more  than  wing.    Bat  fa  wioa  and  qiiriti  Ifaa  dlAnot  kiaAi  «^ 

eOuT,  H 1  iif  tialii  iiiil  Hiri  iiiitilii  iiiiiit  iiH.  M  liiiiil  lii  niliiiMi  llw  iiiiimliliiii  iif  Ifci 

blood.  The  glowing  eheelu  and  gUatonlBg  ajts  aie  piodaMd  bj  the  —|-*'"*~  -of  (ha 
dieeki  and  eyeballi  bei^  mora  Slltd,  in  oonaoqaenoe  of  tbe  iBDnand  auUtltj  t£  tka 
heait. 

TogeduF  ■>i4tb  tbe  blood,  the  aleohol  pamaa  into  tk*  bwfa,  rthh  b«yi«d  all  gftar 
oTgani  ii  ailbeted  bj  iti  actico.  Spirituous  Uqaon  atiiqvlata  tfaa  i»>ag<natio«  ik  jtr-lwii- 
lar.  "  In  oonMquenoe  of  tUi  fkeulty ,"  it  ii  said  in  my  "  Mif  ridogj  <d  Pood," 
'*dia  aiKKMlioti  of  ideai  is  fkoilitated  and  the  namoTf  ahaipentd.  Thci  iiiiiftiiail) 
of  the  iimta  ij  aim  Tendered  mon  keen ;  the  impnariona  ace  q\dAlj  and  ^'^inrflj 
perceived.  The  judgment  ti  tormei  widi  greater  eaae,  ai,  ttom  tfaa  lirelf  idaa  and  tfts 
aioited  memory,  the  &ata  from  vbleb  it  ia  derired  are  brou^it  nearer  togalliir.  Hvaa 
a  frequent  and  aurpriiing  deameas  and  jreeidon  of  judgment  In  matteri  not  mj^iiliiiig^ 
a  long  and  cleae  examination.  "Wo  qieak  fidvigD  languagea  with  more  dum  otanl 
adroitDeai.  TbefreilitatedmoTementaof  dKnght,  thevMMtilityDf  idiiw,faMaaa«4i4 
with  greater  eaae  in  Qie  moteiueiit  of  alt  fte  votmitarr  nmscles ;  the  roiea  hnnnf 
ftiHer  and  atrongei  i  the  worineii  and  rekxation  feUowipg  tbe  exertiaot  of  tha  bo^ 
raniebea.  Hui  ari«ei  «  fMUng  of  eomfint  and  delif^t,  of  Inereaaed  atreogth  m^ 
trtdHj-mnei  ooursge,  Beating  away  Ql-hnniour,  lonow  and  bar.  The  afiira  ot  olbaa 
find  a  greater  sympaithy  and  Ibrbaarance,  wblob  in  return  an  likewise  expected  of  tlws* 
around  ua.  We,  therafore,  talk  with  a  greater  aelf-oonfldcnoe  c^  oulailTea ;  and  not 
only  of  what  has  already  been  performed,  but  even  ftitnre  ondettaldDg*  an  ^okcn  of 
with  unroterred  adf-oomplaceney. 

"  When  vrine  or  other  apirituoui  liquon  arc  take*  In  oioeat,  hdlneijiattona  of  tbo 
■ensee  enmc;  obfeeti  appear  to  the  intoxieated  penon  obUteiatad,  blurred,  tx  donU«t 
dark  ipota  reMmbliog  fliei  and  ipa^  appear  before  tb»  eyee ;  there  ia  lingiig  in  tho 
ean ;  he  cumot  hoar  diatinetly  hii  own  viuob  nor  the  Toioo  of  otbera ;  crying  inataad  at 
■peaking,  and  involuntarily  einging  out  of  tune.  At  tbe  unwtiDie  tbe  iaiagination  fm- 
dueea  iincetlain,  variegated,  muteady  images,  oomUned  withonl  i^iiUri^ ;  ttamoany 
reftuea  ila  ftmctdona  in  the  very  act  of  epeaking ;  the  inlnxieatod  nun  forgsta  what  hit 
intended  to  ny,  and  thui  the  judgment  is  troubled  and  oonflued.  Thate  Ibllow  tht 
cbiUlitJona  of  an  nnjust  pamin,  and  a  sensilrility  to  oppoailjon,  which  ia  as  Bneh  tbo 
oftaner  irritated  ai  the  disturbed  action  of  the  brain,  oTartoaded  with  abMdiDl,  impaln 
the  correctcues  of  the  judgments. 

"Eiccsaivc  indulgence  In  wine  and  all  other  ipirituoua  Uqaon  cauaea  de(<p;  U 
increucd  to  a  complete  intoiicatioD,  the  mmtol  functions  are  dirtnrbad  to  suck  a 
degree,  that  a  condition  of  temporary  insanity  inperveuea ;  the  seneea  beoome  blonted ; 
the  imagination  produeos  the  moat  various  and  irregular  images,  wUch  the  jadgment  k 
unable  to  eiiuninc,  dlstfnguiah,  or  comtrine ;  all  self-possesaion  vaniabei ;  at  length  evm 

Bciouances  ia  lost,  die  intoxicated  man  beeomes  giddy,  and  Aikally  SUls  into  a  pK»^ 
found  dumber. 

"  But  bdbre  Qds  a  sensatiau  of  lassitude  and  edianaliDn  artsea ;  the  nwdaa  loot 
their  elasticity,  the  featores  became  fiabby,  the  angles  of  the  nunth  are  depiMsed,  At 
piipili  widen,  and  urine  and  excrements  are  involuntarily  vtnded.  The  mnaoalar  eoat  <£ 
the  itomach,  urgod  at  the  same  time  by  a  pTeaaure  of  the  diaphragm  and  the  abdominal 
lDuacIt3^  often  acts  in  an  inverse  direction ;  violent  vomiting  ii 
Even  tlie  respiratory  mnsclea  are  weakened,  and  often  act  irregnlariy, 


«r  Rmant ;  &»  pain  beacnM  iaagtSd  lad  iknr. 
TvlaetaaoB  aod  unooHidn^  ia  all  foluilai?  m 
Ban  er-^MdheatiirifcevaM,  til*  head  ditki,tlw«i 

dbeodon,  be  totten,  and  falli." 

I  haoten  from  dui  diagnitiiig  plotiice  to  dcacriba,  in  tha  iroida  of  Hattnsr,  tlia 
eoDdiUano[amarsiiiodBi«t«iiiri>ilMuRi,int«nii«dM(abetwaaD  Oie  fonnar  and  pat&ot 
wbriety.  "  A  beautiful,  ngoroiu,  full  body,"  lajm  Hettuer  of  aa  anideait  .woA  of  ai^ 
"lathe  fint&nhiMM  of  a  atill  Jitretule maubood,  witk  great,  flm,  awdling  limba; 
Oen  ho  liea  at  bia  ewe,  partly  Uamsg  agaiiut  a  nwk,  bii  limba  partly  oolalnto^d. 
In  thia  state  of  bappy  iiudniatuni  be  bat  oboaea  tbii  place  of  reat ;  lunr  ha  bai  &11bii 
aaleep — anu  and  Isga  are  *'"e™g  down — in  hi*  featun*  aie  the  indeamibabla  aiyaaaioa 
of  ahalf-intozioatsdilQBibet'.  In  a  oaoAiaad  dream,  tbevakefbl  i— [p— ^j-«-  ia  itiU 
^wdling-witb  deBgbt  upon  Uu  post  boon;  bat  tbs  veaij,  unnsTred  limba  e 
fblloir  tbia  i*eet  etttt/j.  lie  ejM  eland,  the  msuth  widely  open,  Oil  ilaep  ii  tba 
■txteof  tbat  'aeedy'  balAdumber,  inirbidi  the  internal  beat  and  a  tbint  panting  Ac 
water  urge  to  avake;  while  the  limba,  cnmng  lepow,  deaiie  to  oontinBe 
IhemindiiimMBMioaalyappnJienaiTeof  thediMiy,  nmeltaakad  airakeD 


OH  CONDIMENTS. 

f  79.  emnaiMi  Salt ^Wb«B  Cook  and  Potater  in  1773  fiuted  tha  itUnd  at 

Otahelte,  the  ntttireii  wwe  aatonithed  at  the  crew  at  dinner  dipping  «nrf  lueea  into  "  a 
-wbitB  pcnrdei."  At  die  eune  time  Ibey  t«ft  their  flihea  a«d  meat  -with  a  aaooe  of  aea- 
Tntfoe  otmtaining  conmon  wit  in  abundanee-  It  waa  a  f»T*i^t*  oaae  to  that  ot  the  Greeh^ 
and  Eomana,  who  wen  veil  acquainted  vith  tba  aloobol  in.  vine,  bnt  did  not  knoir  tb* 
art  of  obtainii^  it  pure  and  oouoentiatsd  by  tbs  piooen  of  diitillation. 

The  addition  of  Dommon  aalt  to  the  food,  whether  in  the  fans  of  aea-watar,  ■■  a  pn>- 
dnct  bona  Una,  cc  of  rack-aelt,  aa  dug  from  the  nuoea,  ia  oamd  GVerywhare,  We  miut 
not  wcmder  at  thia,  aeeing  that  eommon  b«H  ie  omtained  in  our  bleod  in  ai.  great  a  pro- 
pcntion  ai  it  ia  ecarce  in  the  natural  alimenta;  Ibr  In  animal  food  the  blood  and 
mtibgea  are  prorided  with  the  greateet  ^opoitian  of  eommon  aalt,  and  tbeeeanjuet 
tbe  part*  of  fleeh-meat  wbiob  «i«  tak«i  in  the  malleat  oompatatiTa  quantity.  In  our 
Testable  food,  potttfh  eo  generally  predominatea  orer  nda,  that  only  a  fsw  planta  0/ 
&  aea-ehoTB  form  an  exception  by  their  lai^  proportionate  asunmt  of  aoda.  Sonii 
Tegetable  alimente,  tumipa  lar  initanoe,  often  eonlain  no  aoda  at  alL 

The  addition,  therefiire,  of  common  talt,  oonatating  of  ohlorine  aodioda,  isnaually  ai 
indij^pmuable  neoeaeity ;  and  ai  the  vegetable  alimmla  contain  a  eraallar  proportiaii  of 
tommon  aalt  than  aniTr*'.  the  latter  ia  generally  mixed  with  lees  aalt  than  the  fbnier, 
Hnuv,  it  bocomee  pcaaible  to  aome  nationa,  aa  the  Samoyedea,  the  Kamtaohatdalea,  an<t 
aons  Indian  tribca  of  North  America,  to  eat  meat  or  Sah  witbont  any  addition  of  aalt 
'Hia  greater  the  proportian  of  blood  ctmtained  in  meat,  the  more  eaaily  the  -'^'^■'^""  of 
(xmaon  aalt  may  b«  diapenied  with. 

The  oemmon  aalt,  howerer,  of  oar  biteheni  is  not  a  pure  ehlinids  of  eodnnt.  Boek- 
•alt  ii  generally  tiie  puieat,  aa  containing  only  ■nme  traoea  of  cbhnda  ol  potaadammd 
chlotide  of  magnosum,  in  addititm  to  a  aomewhat  greater  prc^ratian  of  lalpfaate  ol 
lias.     But  with  bay-salt  a  muoh  greater  p«portion  of  oblorids  of  m^naBom  1 
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talplule  of  liin^  with,  a  not  inKauidflnbU  qoaUitr,  bendw,  of  ni^hate  trf  nu^na 
r  Epum  nIU,  ue  mixed.  .  In  oommon  nit  pR^atfad  from  tea-iratsr,  ohknide  of  pal 
hm  ii  antiraly  abMnt,  or  ooly  iniRll  tmoM  of  it  an  found,  vhich.  amietimet  mu 
rith  ai  unali  a  jaoportioii  of  iodine. 

Ctmmon  salt  ii  u  digenible  m  nntritiDiu ;  for  vater  dianlvoi  It  vMi  the  grealact 
aie ;  and  wlule  no  tiasue  of  the  hnioan  bodf  caa  eiitt  vithout  common  salt,  the  blood 
and  the  caitilagea  eumot  keep  np  ttunr  ngular  oompoaLtiDn  wilhont  a  ooniidBnUia  pro- 
portion of  it. 

I^  beoidCB,  TO  bear  in  mind  that  oonunon  aaU  pcmotes  the  digeaticai  of  tbo  albu- 
linoiu  nibatanoea,  and  that  the  soantily  soluble  fata,  Then  aettlsd,  beoome  leas  difficult 
of  digsstiaii,  the  chloride  of  iodium  appeui  to  be  the  buM  important  aiUition  to  food, 
ri^tiiilly  meriting  to  itand  at  the  head  of  the  aeries  of  coudimeiita.  On  uxonnt 
of  its  gteater  pnipoitionate  quantity  of  ehloride  of  magneaiom,  sca-calt  diaaolvei  the 
albuminoui  Bubatancea  more  readily  than  lock-aalt ;  for  the  temperature  of  the  body 
ia  of  itself  luffieiont  to  tmulbmi  the  chloride  of  ""g"™'^'"  into  hydrochloric  aeld  and 
magnesia ;  and  sVery  diluted  niituie  of  hydrochloric  acid  and  water  ia  able  to  dtasQlre 
the  albuminooe  lubatonoea. 

Common  salt  ia  very  oaefiil  for  the  pieaerration  of  alimenta  by  attracting  their 
ter,  which  more  than  any  other  DonstitDBnt  ocouions  putre&ctiin] ;  yet  it  is  impra-- 
it  to  knov  that  meat  by  being  lalted  loaea  a  part  of  its  best  alimentary  princi[dc3. 
Together  with  the  water  of  the  floih,  albumen  and  kreatiiie,  the  lactic  acid  and  the  salts 
m  eitnuMd  by  the  common  salt.  The  brine  thus  fbnned  is  tlirowii  avay,  and  vith  it 
a  part  of  Qua  meat  aolnbla  and  most  important  snhctanoet  of  the  fleah.  Thia  loaa  i« 
■omswhat  compeniated  by  tlw  fibrine  of  salted  meat  being  mon  soluble  than  fimtdi 
mnacnlar  fihrea,  as  well  as  by  the  use  of  bread  and  T^etahlcs  containing  chloride  of 
ntasajnm  and  phosphate  of  potesh,  which  have  been  extntoted  from  tho  moat,  andanb- 
IJtutad  by  tlie  common  salt. 

By  tho  excretions  oammoa  salt  ia  abstracted  from  the  blood.  In  the  aamo  proportioQ 
I  the  nrind  and  Ole  exorements,  the  mucus  and  the  peKpiiation,  the  tears  and  the 
homy  snbetancea  hare  deioiTed  the  blood  of  common  salt :  tho  blood  nourishing  tha 
neneaof  the  tongue  is  poorer  in  this  salt  This  ia  the  reason  why  unsallod  food  tastes 
iniipid.  And  even  here  the  necessity  of  a  law  goTems  theseemingplsyofBrbitnuincsL 
1  the  atrioteat  consequence  of  oanse  and  eSect  which  unites  the  taste  of  the  nutriment 
with  the  reoeption  of  the  right  aliiaenlaiy  principles.  In  ibrmcr  times,  it  was  conceived 
to  be  a  result  of  wise  calonlatioD  that  juM  those  aliments  should  have  a  better  taata  which 
tain  the  matters  moat  requiaito  fbr  the  blood,  and  regarded  as  an  inherent  inclinatioa  in 
I  to  salt  his  slimsnts.  "  If  it  is  considered  more  edifying,"  eaya  Charles  Sncli;  "to 
wive  of  the  Creator,  so  to  qnak,  to  be  like  a  watch-nuker  who  calculates  exactly, 
1  to  Mgard  Him  as  the  (oganie,  acting,  productive  reason  of  nature,  we  will  not  dia- 
>  any  more."  But  thenwe  renounce  ^certainty  of  knowledge,  for  it  can  scarcidy  bo 
proved  that  it  is  part  of  the  oiigioal  tendency  of  our  being  to  supply  our  blood  witb 
mon  salt ;  but  the  connectioa  between  differently  mixed  blood  and  differently  feeling 
nerves,  is  perepicaous  and  evident 

§  80.  BnttM  and  Oliwa  Oil.— In  milk  left  undisturbed  (or  some  time,  cells  con- 
taining butter  riae  to  ^le  surface.  From  the  stratum  thus  fonned,  by  beating  or  stirring 
at  ahi|^iert«ipa«tui^bulteri«fiiimed.  The  ibroeof  stirring,  supported  by  amodeiatc 
ttcanseaOecellain  which  the  butter  has  been  included  to  burst;  the  dieei^;aged tat 
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Thb  originexpUutvhf  bnttn' cannot  ooniiEt  of  purs  Iht;  tbepraporticaiofllie  At 
In  it  does  not  amoont  to  tnon  than  bran  tii-teTaDth  to  fimr-flftlu  of  tha  wludc^  ose- 
aerenth.  to  oDA-fifih  oonaiatiiiK  of  water  oonbined  «jth  nms  ouebie  and  ngar  rfnulk. 
The  &t  of  thelnitter,  bowerer,  ia  for  the  gretiter  pott  retl  butter-fM,  orbi^rrine.  By 
this  name  the  chemitt  derignatea  a  Ikt  pecijiar  to  batter,  vhkhforalongtimewMnip- 
poaed  to  hethe  ocityonepreBentinlt;  bntatthemostthiianunuitttobiittwia'himcliedtha 
of  ita  ireight.  Bntyrinebeoomet  HqnidataTeTylowtAmperataie.  ItMuutoofgitToe- 
TJne  and  batyric  acid,  irhich  ia  Tolatile  in  s  free  itate,  and  poasafca  atnni^j  the  ohano' 
tcriatio  odour  of  bntter.  Throe  &tty  addi  beaidaa,  all  Tolatils  in  an  nnoombinad  itale, 
nv,  Wcc  butyric  acid,  united  with  glycerine,  and  therefbi«  without  odour  in  the  fttah 
batter — namely,  the  caado,  aodoric,  and  caprio  aoida. 

The  other  &ta  of  butter  am  oloino  and  mai^arine.  Am  oleine  ia  more  fluid  than  the 
oil  of  nlmoodfl,  the  lolidity  of  butter  depends  exoluaiTely  upon  the  margarine.  At  a 
TGty  low  tempeiBtore  the  oleine  ooagolates,  and  thia  partly  producea  the  gteMer  Sam^ 
neea  of  butter  in  winter ;  which  ia  also  parity  to  be  explained  by  ths&ct  that  in  the  latter, 
oleine  and  margarine  are  contained  in  the  proportion  of  oneto  three;  whilo  in  tb*  batter 
made  in  summer,  the  inf  erso  proportion  exists.  Margarine  m<dta  at  the  tamperatora  of 
llS*Fah.,  and therefbreirintet^buttetBboUqQeBea  at  a  bj^ier  temperature.  Bnt  while 
melted  butter  ia  cooling  again,  the  liquid  Gita  nepaiate  from  the  ooogulating  margarine, 
and  hence  the  butter  assumes  a  tute  disagreeable  to  most  penons.  But  moohinoie  ao 
I  ia  tho  decomposition  of  leal  bntyrinc,  and  the  other  nentnl  hit  oompoaad  of  the  Tolatila 
"a  and  of  glycerine;  fbr  if  butyric,  caaeic,  audoric,  and  caprio  adda  become  disengaged, 
tho  butter  assumes  an  ofibnmve,  pungent  odour,  and  an  add  taste,  liked  imly  by  the 
Icelanden.    The  batter  is  then  called  ranmd. 

Thia  decompodtion  is  prodnoedbylhecaBoiae  and  die  water  of  the  batter.  Common 
salt,  intermingled  with  butter,  has  the  advantage  i^  attracting  the  water  and  causing  the 
casdne  to  be  ineffectual;  while  by  the  procma  of  melting  the  caadne  ia  skimmed  off  fiom 
the  surface  of  the  butter  aa  a  gray  scum,  and  the  water  erapoiatea.  For  pieaervatiini, 
thcrcfoie,  batter  ia  gcnecally  mdtod  and  salted. 

Olive-oil  ii  commonly  used  as  a  condiment  of  salad.  It  oontaina  nearly  three-lburths 
of  oleine  and  Tcry  little  more  than  ooe-fbuith  of  margarine.  In  the  oil  of  almonda,  the 
oleine  is  more  than  three-fourths,  and  the  margarino  rather  lea  than  a  qoarter,  of  the 

Although  these  oils  do  cot  exhibit  any  neutral  &ta  with  &tty,  volatile  adds,  yet  they 
have  tho  property  of  becoming  rancid  like  butter ;  for  by  the  prooeai  of  decompodtion 
lx>th  ctseic  and  capric  acids  ore  formed  out  of  olde  add.  l^iiB  tranifbimation,  howeror, 
caused  by  tho  influence  of  oiygen,  taltea  place  only  very  slowly  in  oHTfr-oil,  aa  eait> 
aating  entirely  of  mere  &t ;  and  olivo-oil,  as  well  aa  the  oQ  of  almonds,  may  be  pre- 
serred  for  a  Tcry  longttime  without  becoming  in  the  least  rancid. 

{  Bl.  MsMUUUtT  <rf  tba  r«U.~X>nl7  that  small  proportion  of  the  &ts  which 
n  be  saponified  by  the  alkali  of  the  bile,  the  panereafdo  and  inteatinil  joicei^  is  to  be 
considered  soluble  in  the  digestiTo  juicee,  By  far  the  larger  part  is  so  finely  subdivided 
bf  the  pancreatic  jiiice  and  tho  bile,  aa  tobo  able  to  penetrate  the  walla  of  the  lacteala 
uidthe  Tcina.  Moreover,  with  respect  to  this  fact,  the  fkts  are  to  be  conddered  aa 
difficult  of  digeatian ;  they  are  bx  inferior  to  the  constitnenta  of  bt  in  the  e^iability  of 
bdng  dissolved,  hut  superior  to  them  in  the  greater  oocfbrmiCy  with  the  actual  consti- 
toents  of  the  blood. 

Tho  observation,  however,  which  was  made  a  little  time  ago,  that  stardl  ia  much 
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mm^Milr  brnftnoed  into  M  if  takau  with  loma  bt  ttMn  if  aloD*,  pravM  britv,  m 
wd  ■  (diTe-oO,  to  b«  puticnlui^  vmKL  In  bread  ud  butter,  diveftm,  w»  haTo  tia 
artiAetimof  diieoTeiiiig  a  bttk  and  MfikinB  illnitratKM  of  tlta  troth,  that  ■~'y»f 
txpeiiaust  often  leavai  to  acieneo  notbing  to  do  but  to  «Mabliab  Mid  si^lwn  its  Uwi. 

ttoits  mjmlty,  tbenbre,  am  bntter  and  oil  nid,  'rifluot  qnaliAoatioii,  to  be  HiUlmh 
of  digMtira  ;  and  th*  poor  man  baa  adopted  the  bert  labatitnta  vhao  1h  tiiaa  to  nii^ 
tbe  want  of  hotter  by  gnaae.  Bnttn  on  bread  it  a  iinrnadlj  ratx^niied  by  in^aitiat 
■oieaDe ;  aalad  intbont  oil  ii  digeatitde  only  by  herbiramnt  "■■'■"i' 

}  SS.  Ck»»M.  Cream,  ndlk,  akjmnwii  milk,  and  They  fiuniah  aararally  creanw 
nheMO,  rlcb,  meagre,  and  green  oheeae.  In  ila  abnndaaee  of  fiit,  oraam-cheaae  ia  llw 
richest ;  while  green  cheeas,  prepared  ftom  irbey,  vbieh  contaiaa  only  a  reiy  aMall 
proportion  of  fU,  ia^  pooreat  of  aU. 

ThepriBoipalMttatibuntof  cheeteia  the  caaaine  of  file  milk;  aocmdlngtotbaiMaBi 
by  vhiidi  thia  eaaiiiie  baa  b«ai  ooapilatad,  -a^te^ker  hy  rennet  oi  by  the  Uctio  aeid 
(brmed  In  Oe  mOk  iMt,  the  (beeaa  k  eallad  aveet  or  Mnr-milk  oheeae.  Tba  aetion  of 
HtBiamrt  [it.  theatoniMdief  eatrea)  baidadhy  Amnii  temperatoie-,  ahigh  temp«t«- 
ireoniaeadteeae  tabewimehard,jnBtaa  theabnndasM  of  btniakeacreain-cbeeaeaoft, 
Ta  milk  the  bt  otcady  alherea  to  (he  oaaeine ;  in  ebaeae,  Autefbre,  the  pmpottica  of 
Hit  exaotly  ooneapondi  with  the  relatira  quantity  of  bntter.  In  additiim  to  bnttv,  tba 
aalta  of  the  milk,  and  a  part  of  Hie  mgar  of  milk,  an  to  be  found  in  cheeae.  In  read 
ne  the  caarane  and  Qie  bntter  are  partly  deconqMaed.  Of  the  caaeine  ii  fanned  a 
iiitiognniaed  anbatanee,  the  "  Undn,"  which  I  will  denominate  "  cheeae-white,"  aa  it 
cryatalliiea  in  jittering  white  Ibreada,  and  aa  thia  word  leoalli  the  chemical  technical 
ezpreaaion,  Beiidea  thia  anbatanoe,  an  oOyaeidia  developed,  not  very  readily  aolable  is 
w&t«r,  whidi  oorreapondi  wi^  fte  pecnUar  aoid  of  the  rout  of  valerian,  not  only  by  ita 
eti«ting  odour  and  ita  atnmg,  pungent  taate,  but  alao  in  ita  compoaition  and  all  othv 
quilitJee;  it  i>thet«(in«  nailed  Taleriaoio  add.  SomebutyiioacidbeaideaisEbRiiedof  tiie 
»uai)a ;  and  hence  we  find  in  eheeae  which  ia  aereial  montha  old,  mora  bntyno  aoid  than 
nftwh. 

Bat  the  gre«teit  prcportion  of  the  bntjiio  aoid  wiginatea  &<an  6u3  deoonpoaiiig 
bntyiine ;  and  the  aame  ia  &a  case  with  the  easeio,  audono,  and  e^ja  acida,  aaaodatad 
a  cheese  witii  the  valerionio  aoid. 

A  part  of  the  whey  is  veiy  often  retained  in  the  ohoeaa ;  the  logBi  of  mfflt  of  the 
irtiey  ia  deoompoeed  into  botyrio  and  aarbotiio  acidly  and  the  Utter  canaea  the  holee  to 
be  obanred  in  the  Bwiea  and  American  eheeae. 

The  odour  and  taate  of  the  eheeae  la  produced  hy  the  Citty  acida,  aa  well  aa  by  the 
nlerianio,  which  ia  similar  to  them.  Common  aalt  deciaiTdy  cheoka  tho  fbrmation  of 
theac  acida  from  coadne  and  butter.  The  taste  of  many  Dntsh  cheeaea  ia  leaa  aromatic, 
fiiim  thoir  being  mixed  with  an  abnndHit  ptopottii»i  of  eommcn  aalt;  and  aa  the 
deoompomtion  of  caaeine  and  butter  increaaee  with  their  ago,  the  odour  end  taata  of  the 
eheeae  ii  much  itronger  the  longer  it  haa  beoi  kept. 

Though  butyiio  acid  may  ongintte  from  three  diflbrent  auhataneea  of  the  mitk— 
amely,  from  butter,  augar,  and  caacinc — yet  the  bntter  oontributea  by  tai  tbe  groatcst 
proportion  of  volatile  adds.  A  rich  oheeae,  like  that  of  Limburg,  amella  liierelbre  much 
atronger  than  the  poor  Marzalino,  or  the  atill  poorer  green  choeae. 

}  B3.  Dl|«Btl>iUtT  of  O^aM.—In  ipeaking  of  the  fat  contained  in  confec- 
tionery, I  have  already  remaited,  that  the  digeation  of  it  ia  the  more  diffienlt  the  more 
~  ta  been  tnuHfemed  by  a  high  tempenAore  into  ita  prednota  of  dectaivoaitian.     The 
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r  &em  frodDOta  of  deooaiiodtiaB  !«  tl«  omaft  of  tbs  4iAoult  digMtum 
wUeh  olwncteiiEai  ekeow  itwdf.  But  obeaae  iatpeU  tha  digeMifo  gl*nd«  to  a  gceatei 
aoUvity ;  «  grratsr  qoaatitr  of  wlin  and  Uk^  of  gHtrio  asd  paiunettic  juuei,  ii 
Mcratcd  aad  nnledinto  thadigestiTaa«in];  andhanoe  the  (ieeae,  notwithMandine  iu 
dfBoolt  aohil^tj,  may  be  oonaidered,  in  a  iMtri<3t«d  degree,  u  promotmg  digeation. 
And  not  foi  this  leaun  alone ;  fbr  the-  naaiann,  iriiils  in  a  atata  of  daoompoaition,  pto- 
M)tsB  abo  the  trambimatka  of  atanth  and  angar  Into  Iflatio  acid  and  tax.  Like  butter, . 
(jbeeas  incjcMU  the  digeatibility  of  the  Inead ;  and  dry  braad  ia,  therefi>«i  t»  nathtioiu  - 
thm  hre«d  with  batter  or  cheeae. 

'Vnth  i«gm]  to  the  inorganio  aUmcntaiy  prinedjJea,  the  cheeae  made  irun  iTeet 
mitk  ia  Bopcdar  to  that  from  aonr;  in  the  latter  the  earthy  aalte  have  bean  diaaolTod, . 
^iiUs  the  phoephate  of  lime,  eontained  in  milk,  ia  abondaaUy  repMaenled  in  thefbrnuir. 
Only  where  the  breediDg  of  cattle  flouriahea,  and  milk  ia  pndnoed  is  abuniiaiiai,  cheeae 
t*  prepared ;  irtiere  dieeae  ia  prepared,  meat  oannot  be  de&oient ;  a  lioh  blood  ptoduooa, 
tognthor  irith  the  Tigour  of  the  nmaolaa,  the  noUo  mind  and  the  ardent  oonrage  of 
Vbertj-.  Tbm  fi  ^  aaaooiation  of  thonghtt  vhioh  made  John  Ton  Mullta  lay,  that 
Hbmrty  thriTea  where  eheeae  ia  preparod. 

}  S4.  WiMmtaM. — That  vhioh  renden  Tinegw  lo  bTDnrito  an  addition  to  food  ia 
a  peculiar  add,  conaiding  of  tarboii,  hydrogen,  aad  oiygoo,  EDimed  Gram  alcohol  by 
flie  nbaoTption  of  an  additicmel  qoantity  of  oxygen.  Ftom  oMtwii,  the  I^tin  name  of 
Tioegar,  thii  acid  ia  called  the  aoetio,  andia  tob*  obtainad  from  all  spirituoaabeTeragea. 
But  aa  alcohol  yields  in  addition  to  the  acetic  aoid  a  quantity  of  water,  both  malt  and 
vin0-TinegiT  contain,  in  propordon  to  tiie  acetic  aoid,  more  wattr  than  ia  to  found  in 
eithrrbeeror  wine,  in  proportion  to  tbeqnantity  of  aloohol,  Ofwina,  orFreiMih,Tiiiegai, 
about  one-twentieth  in  weight  conaifta  of  pun  aoetie  acdd.  In  an  inteior  Tln^ar  thie 
acid  doea  noteren  amount  to  more  than  one-Aflietii  to  one  flTe-and-twentieth  in  weight. 

Vinegar,  therefore,  ii  alwayi  a  oonudeiaUy  dilntad  wlntion  of  aootio  acid,  otmtain* 
ing  in  addition  a  imall  propoition  of  albimmk  and  vogai',  of  gum,  and  of  iOTeisl  other 
organic  aabatancee,  eapeoially  of  aomo  oolooiing  matten  which  differ  aoccoding  to  the 
Hqocc  ftom  which  tiie  vinegar  has  been  i^^parad.  Thoa,  in  vine-Tiutgar  thete  i* 
nneaeidtartiatsandinlphateof  potaA  tobefonnd;  and  in  wine  and  fhiit-vin^aia,  a 
proportion  of  tannic  acid,  to  be  attributed  to  the  huika  and  ikius  of  the  fhiite.  And 
aoetio-otlMT,  paaabig  oter  into  wine-rlnagar  tkom  aome  kinda  of  wins,  oommnnicalM  a 
fine  agreeable  fragrance  to  the  Tin^ar. 

If  the  acetoui  feimentatloD  baa  not  entirely  ceaaed,  the  Tinegar  atill  otutaina  a  amdl 
pnportion  of  aloohol,  which,  by  a  further  aoaoaajon  of  aogar,  beoomea  deoompoaed  into 
water  and  acetic  acid. 

In  order  lo  increaae  the  aonr  taitc  of  the  Tinegar,  the  ndmixtmfi  of  one-thoniandlh 
part  of  Bulphnrio  add  ia  penitted  in  ''-c''"''  If  added  in  a  larger  Quantity  the  tul- 
phorio  acid  ia  injurioni, 

i  is.  Biaa^wliig  AeUoB  of  Tbaagai. — The  Tinegar  aaaiita  digMtion.  With 
Ihe  exception  of  l^nmin  it  diasdTea  the  albnminoua  lubatancea,  tranaforming  in  a  ihort 
tnna  eren  the  glntine  and  the  flbrine  into  a  gdatinona  maai.  Hence,  Tinegar  and 
hotter  are  nieful  concomilanU  itf  llah ;  and  vinegar  promotea,  aa  I  haTC  before  mentioned, 
OedSgntionafnuat. 

Aa  adda  are  capable  of  tianafbrming  coOaloao  and  atarch  into  sugar,  the  vinegar 
■dded  to  salad  ia  likewiatt  to  b«  icgudad  aa  an  admixture  promoting  dig«<tiaa.  Thoa, 
u  flu  majoiily  of  caaea  the  nie  of  vinegar  ia  a  custom  (bonded  on  good  rHBont.    Only 


)  by  Google 


368 


ACnOH  or  WJQAM. 


ill  aaa-pt  rf  p«w,  banu,  and  Ifotili,  nnegar  U  to  ba  rajad«<l,  m  bj  it,  are*  it  added  ii 
exixta,  the  legomin  ij  bnni|;ht  into  u  nndiuolTod  state. 

The  distoWing  ictian  of  the  vinagK  upon  tine  other  tlhumiaoiu  niLattnoes  goM 
ewD  u  bi  «i  to  the  blood.  Bemngea  oontaining  Tioe^r  hne  %  duaolTing  affeot  «t 
blood,  uid  ue  cooling;  and  in  milk  the  proportion  of  caaano-oeUa,  contuning  dat 
butter,  deoreMe  if  the  mother  takes  much  vinegar. 

And  beoauae  of  thia  aohition  of  the  moat  important  conatituenta  of  tl>a  blood,  mania 
fcating  ita«lf  by  a  greater  lique&otian,  it  Tould  appear  an  unpardonable  fnToli^,  or  a 
lamentable  ignorance,  in  joung  glHs  to  endeavour  &om  vanity  to  produce  by  ncani  of 
vinegar  an  artificial  tbiuneas ;  onlf  too  often  in  attaining  their  aim  thej  incur  dangnoaa 
and  decply'iooting  dieeaBea,  irbich  deprive  them  of  their  more  beiuiliful  '""'■^"1  bluoai. 

i  86.  Sttgu.'--Siigar  has  a  unilwhiitory  to  that  of  alcohol  and  oomnumaalt.  At 
many  fcnnented  beverages  vere  Imovni  before  the  art  of  digtiUing,  and  the  lalt  taste  cf 
the  wa-iratsr  belbte  the  art  of  inapiualion  b;  bailing  or  oyitalliiLng ;  ao  honej  and 
iweet  juices  vere  fimiliaily  Imown  beCire  the  angar  which  pruducM  their  aweet  taat* 
waa  extnoted.  It  iru  not  until  the  flitoen^  omtury  that  the  inapiaaation  of  Qie  can»- 
augsr  TBI  leamed  ;  ind  it  waa  much  later  bctbre  thia  proceaa  waa  carried  to  peifeotiaa. 

Not  only,  morearer,  haa  the  method  of  preparing  the  sigar  mads  great  advaaoa 
in  later  days,  but  the  knowledge  of  the  aouicat  whenoe  it  ia  deiived.  The  tenqierata 
zone  poaseases  in  thered-beetB  aubilitute  fttt  the  augar-cane,  thougU  br  inleiiar  U>  it ; 
and  for  the  aame  purpose  the  aogsr-maple  ia  uaed  in  North  America.  Although  the 
red-beet,  the  aogar-maple,  and  many  otlier  planta  poaaeea  the  aame  deacription  of  augai 

denomiiiation  of  cane-augax  will  maintiiin  itaelf  aa  deaoiiptivo  of  the  awoGteat  kind  of 
augar.  Cane-aagar  ia  awceter,  and  poorer  in.  hydrogen,  than  grape-augar,  vliii^ 
i>  distingniahed  &om  (he  former,  aud  from  sugar  of  millt,  by  its  direct  c^>abUity  of 
fermenting.  Adda,  however,  tranafium  the  nigar  of  milk  as  well  aa  can&.BUgar  into 
sugar  of  grapee;  and  henc^  the  two  former  can  iodireotly  be  brought  into  aatataof 
fcnnentatien. 

By  boiling  with  lime,  cone-augar  is  purified ;  for  the  atochiuiae  vegetable  juioa 
contains  a  portion  of  aolnble  albumen,  which  ia  coagulatod  by  tUs  prooeas,  and  then 
skimmed  ott.  A  liquid  ia  thua  formed,  cootaining  unaryitalUiabLe  angar,  eonaisting  6x 
the  moat  part  of  the  brown  ayrup  of  oconmene,  called  molaaaoa  or  treaele.  In  'MUy^ 
to  this  liquid,  ciyatala  of  sugar  are  obtained,  which,  while  depositing  Ihemaelvca,  becunw 
mixed  with  uncryatolliiBble  augai,  and  repraaent  the  brown,  the  raw-sugar,  or  Uoacovade. 
In  a  purer  atatc  of  its  crystalline  gitdos,  the  c«ae-angar  ia  called  "loaf"  or  "lum^ 
sugar ;"  while  sugai-cuidy  consists  of  rognlar  and  larger-aizcd  crystals,  farmed  by  a 
alower  process.  A  port  of  tha  lime  antera  into  combination  with  the  sugar ;  and  tLa 
HoBcovado,  particularly,  ia  mixed  with  some  phosphate  of  lime,  and  a  viscous  aubatanc*^ 
probably  gum. 

In  hooey  we  find  cane-sugar,  sn  uncryitaUiiaUc  kind  of  engar,  a  small  proportjoo  of 
grape-sugar,  and  "  mannit,"  or  manna-sugar.  The  latter  is  tHrtingnialmil  ^mu  thf 
other  kinds  of  ■nignr  by  not  beii^t  iermentable,  and  by  containing  a  smaller  proportian 
of  oxygen  thou  hydrogen ;  thcae  two  elements  are  preaent  in  the  other  sorts  of  sugar 
J  oit  in  the  some  proportion  as  that  in  which  they  are  contained  in  wati».  With  those 
different  kinds  of  sugar  there  is,  in  honey,  moat  probably  associated  aome  laotio  add, 
fonned  by  the  decompoaition  of  the  cau»4ugar,  and  aomc  wax  which  pnnnranfn  a  great 
similuity  with  the  btty  aubatancca. 
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{  S7.  aratattlv*  QmdUlaa  «tf  mmttM.—A»  b^  nlu  ud  wadi,  hi  tikewiae  b; 
Migu  and  hoDBj,  ii  ths  qnantil;  of  tb«  digMtiTt  joioei  inoiewuil,  uid  the  digeMira 
ptwaotod,  Aad  (be  ugv,  vbile  beiog  digntsd,  eniiabn  flu  gaMns  juioe  with  ■ 
■■fcilumi  wbUi  uikti  in  diMolving  Um  aliBentc ;  fiw  tlw  wagu,  on  coioiiig  iotc 
ountut  with  th«  nlir*,  ha*  been  putly  truutbnned  into  lactic  Mad,  irlii«ii  aeti 
^fcfn  tbe  aliKM&tuj  ^tntttidefl  in  tiw  vnv  "f>"*MT  m  doat  iJta  hydrocblodu  aoid  of 


Wat  tUa  1 1  will  I II.  npr  kt  onee  ^pev  icSnitely  belt«r  tlun  ita  i«piit*tioii.  Sings 
tb  eoBipMilian  (rf  the  milk  hai  bean  iMognited,  tile  aaBWODgbt  to  hkve  been  ufaiHad 
tf  fla  In^  npota  wUib  idheied  M  it  Ibr  nuDiy  oanturiaa.  A  iliBder  ahraji  leavw 
•oawtliin;  bdiind ;  and  eren  to  the  pnacnt  time  ttio  populir  belief  that  nigar  injinea 
tf«  toodi,  ia  Be  wUdr  vnad  at,  «B  die  ooonler  teetimanr  of  both  tnperiaMs  and  KKnos, 
file  oppcatta  doobine  oofht  to  be :  ftir  the  tetth  of  die  acpoee  in  the  Wert  Indian 
mtiiiiiiia  am  iif  abri^  iriUtoi  and  that  vhieh  ia  Ihna  prared  b;  a  irtiole  oraamiinitf 
nBuzknUo  tu  tho  almnflatiffff  of  abgai  oonaamed  ■■*'**g  them,  the  piamplft  of  maoy 
indiTidnalt  naanr  home  a^ily  ■"■"'■■*  Fhoapfaate  (^  Umib  ia  the  oliief  ocoalitaent  of 
tbo  boaMa  aad  teeth,  but  not  befiKe  adult  age;  aad  aa  Inataaae  of  the  pho^hate  of 
Bba  ia  the  eaaential  ahanetadatio  ol  the  denloFcaent  «f  the  bene*  itf  ohildnn.  Laotio 
■aid  dJaaolTBa  the  fhoafhala  of  lima  of  the  Ibodi  and  la  ngtr  indiraetl;  MLppctta  thia 
Bolotioa,  it  ftcllitatea  the  ooBnTanoe  at  the  lime  to  Oe  teedi.  To  thii  it  ntuat  not 
be  objaetad  that  angar  eanaaa  pain  in  a  Indkv  tooth.  Lik*  Migar,  a  tbooa>ni<  othw 
Bobataracea  tititate  the  nerve ;  bat  vho  lerioualj  belierea  that  diat  i»  ncoeaaarily  in- 
jnioaa  to  the  haaltby,  vhloh  girea  pain  to  the  diaeaaed  i 

The  proMUtiati  of  fogar  to  dtiUreo,  thanfon,  ii  iadrfaniHe.  Bngai  k  not 
dangeiona  to  flw  teeth,  but,  otitiw  wartnay,  awirta  i>  pnTidm^ them  with  lime)  itia 
nieM  to  the  itomMli,  if  it  doe*  not,  b;  batag  taken  in  eseeaa,  pcadme  too  gieat  a 
^nmtifyoflMtiaacid.  Bemu^  tterdbw,  of  wafcatJaaeTj  embeBiahBd  irith  pojaowona 
coloim;  bnt  Itaire  to  the  little  oaea  fliar  pluaauiu,  and  totheOhiiitmae.toeitadiaiinl 
4  88.  Ipdeaa. — Under  the  name  of  ^oaa  1  ik^  eoapiiie  miiitud  and  oannra; 
mtJMt  ootamon  f/^  Bpunah  peroer,  rinnamrtn  and  dorea,  mifmagii  "\A  mffron.  In 
addition  to  aUmmmaDd  «a^  eeUakae  and  gtm,  ataidi  and  n*^  amda  and  aalta^ 
lAich  mnaifM  nnimpanant  di<K«ncea  widi  ra^ect  to  their  proportiflMtB  qnanti^  and 
inpatiea,  all  fliaae  eiriaea  eeatain  a  ndatila  oil  of  a  pangent  odoiv,  and  an  aorid  or 

It  ia  only  in  the  moataid,  aa  we  take  it,  that  thii  oD  fa  a  ptodoot  of  iermontatioa, 

Uine)  into  volatila  cdl  of  Uttar-almada,  eo  a  pacnliar  favent  of  tha  Uaak  mna^rd 
deoonpDBM  a  oeitais  eoDatJtnent  of  the  latter,  whkik  ia  not  to  be  Cnmd  in  the  white 
mnetaid,  into  the  Tolatile  oil  of  mnatard,  which  eoBtaiaa,  beeida*  carbon  and  hydrogeB, 
a  pmpgrtian  of  follAiitr  and  nitrogen.  Of  a  light  Tellow  oolonr  aikd  a  pmigmt  odour, 
the  oil  of  nmalBrd  la  aolnble  only  in  a  large  prnpoitionate  quantitr  of  water.  To  thia 
oil  the  mnataidowe*  il«  paotUiar  taste;  the mothat^body  of  thedlof  muatardiiof  a 
Utter  tMte.  Tht  Uaek  mnatnd  -—*-*"  a  pottion  et  ateario  acid  and  two  othn 
^ttj  aeidi;  which  latt  are  likswiae  to  be  fmrnd  in  white  auMaid,  bat  without 
leitieHdd. 

Tha  mla  of  th«  different  epioe*  above  enumerated  an  to  be  bond,  ready  finmed,  in 
As  TBgetable  anbatanoBi ;  rather  aromatio  than  add,  thaj  eondat  parflj  of  carbon  and 
hydmjM,  and  partly  of  a  eambinatii  of  ttaee  two  ehtawft  with  oxygen.    Tithfltf^ 
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oils,  the  Toliiile  an  by  no  iiiwiii  to  b»  MafcnBdeS.  Hib  lattsr,  dumj^atNmtilj'  KdoUi 
in  water,  aie  not  entiialj  isKdnhle  in  it;  Mimot  b«  Bsp(Bi£Bd  vilh  aftaliM-;  and  mt 
eqncullf  lenuAaUs  for  thair  di^ontion  to  tan  into  laina  bj  tha  abanptka  d 
arrgen.  TlnTe  exirti  no  bt  without  oijrgoi,  irliile  ibtdbI  of  tha  Tololila  <nla  4aabua 
'nothing  of  this  element. 

OloTea  an  famiihed  with  the  great««t  propoilion  of  vdatils  oQ;  irtola  ita  iiilalln 
quantity  in  the  mora  acrid  natnieg  ecvcely  amounts  to  one-thiTd,  in  tha  tst  aetid 
Bpaniih  pappet  not  men  to  ane-fbnrdi,  in  the  hot  Frenoh  ciimaimm  to  aae  flre-aiit 
twentieth  only  of  &e  proportion  contiuned  in  dorei.  Eenoe  it  IbUows,  that  in  tl 
■pioea  the  dc^w  of  pnnganoy  <il  U  '  '  ~ 
oil,  bnt  on  its  quality. 

i  89.  RmUhs  BSaat  of  aplMs^In  tl 
the  poDgeDt  taate  of  the  aiuoatic  oili  to  whioh  the  liMting  eSM  of 
but  the  exdtement  and  pat^lationprodnaedby  thnrtuw,  ahow  that  they  ai 
Dircnlatiim.    Not  only,  mareorw,  are  the  paUte  and  atomach  heated  by  direct  inilatiim, 
but  the  oheeiu  alio  become  tinged  with  a  rgay  ^ow  undm-  their  influence. 

Theae  spieea,  by  irritating  the  digaaliTe  glanda,  are  alao  c^iaUe  of  pnnuAinb 
to  a  certain  degree,  the  solnlioD  of  the  alinumta.  Henee,  the  Umd  ia  ncA  m^ 
pTorided  with  a  heating  oil,  but  aim  with  an  ahnndant  aiqiply  of  nabmtiTa  aob- 
itancce;  die  nutrition  ia  inoreaaed,  at  wdl  aa  the  formation  at  aeiMn;  the  eenal 
impnlae  ia  excited,  and  eapeotalty  by  ranilla,  of  whidi  the  moat  "«— "*■■'  '™"rtHn°wt  i 
volatile  dL 

But  aleep  alao  ia  prerented,  and  the  paancna  ar«  nooaed.  All  nubimenta  oaniiii 
aleeplceanMB  irritate  the  brain,  and  aooelente  the  aoremfinb  of  thon^it  It  ia,  tikon 
bra,  not  a  mere  flotjon,  that  mnataid  for  Iha  momait  qmekena  the  aotiiw  of  the 
memory ;  jnit  lite  tlie  movement  of  the  mondea,  mammy  ia  an  action  of  the  Isain ;  it 
IE  capable  of  being  eaQed  into  exeraiae  like  ertry  otliBr  manif eatation  of  bodily  paw<*. 
But  tha  action,  aa  an  altzibate  of  nutter,  ia  oonfranded  wiQi  the  initroment  itad^  if 
we  gay  that  mustard  piodocea  a  good  nuanary. 
wiAtont  matter;  mtoeoTer,  it  ia  not  the  bulk  of  the  anhattnoe,  bnt  the  oeledty  and 
fbroe  of  ita  motim,  whieh  ia  to  be  eonaiderad  the  eMCoiee  of  inenaaed  Mtion.  The 
motion  oeasea  with  tha  matter  which  ezdtea  it.  IFhen,  thBrefbce,  the  volatile  oil  haa 
disappeared  Ihnn  the  blood,  the  ezdtement  produced  in  tha  brain  ia  onar  likewjae;  tte 
mustard  cannot,  Iherefbre,  be  an  inatmment  of  the  memory.  I  repeat  it — menuvy  ia  a 
form  in  which  the  action  of  the  brain  manifeeta  itielf.  Bnt  to  call  die  bnin  m  inatra- 
ment  of  memory  wonld  lead  to  a  greater  conftiaioD  of  terms,  than  if  we  wnre  to  deaomi- 
nate  the  rnnsde  the  rnstrnment  of  apeed.  The  brain  flunks  jsst  «■  the  muaola  movea; 
senaatkn  and  will,  recolleotiim  and  Judgment,  are  diSteent  fnnn  of  tTiinUng,  Jiiat  m 
ftMtching  and  ahrnggisg,  trilling  and  grasping,  are  diffiarent  fcnna  of  motim. 

neaiBceicaimotbeoalladreBtoratiTM,  aa  their  moat  aaatntUl  aubatanoe  doea  lut 
convey  to  the  Mood  an  eaatrntiil  oonatitntmt;  they  are  atimnlanta,  and  whatever  atinm- 
latei  randen  over-excitement  poaaibk.  An  ezoeaa  of  atimnlante,  in  tbe.atrioteat  aaise, 
is  therefore  mncb  more  dangerena  than  a  siqMrnbundaaae  of  imtttBienta.  Sngar  and 
eommon  aalt,  butter  and  ehaeae,  ml  and  vinegD,  are  &r  anpcdor  to  the  apicea  wilL 
regaid  to  the  aervioe  they  afford  to  the  body.  When  we  ooniider  the  reslleaa  paaaicn, 
the  oholcr  and  inaidioos  jeakmsy  of  tiuae  inhabitants  of  tha  tropics  who  taka  ao  great 
an  abundance  of  spicea  with  th^  food,  ws  find  it  impoaalUa  to  forgive  die  ortielty  wi& 
which  dw  EDrcfSMM  «<■  fDimar  da;  longM  to  virioh  their  own  patt  of  1^  wodd  widi 
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a  aUFm  taS  nntimig  U>d  Qoj  mrsr  poneaed  uiy  of  ttieM 
IS  paofb  of  Bnrafw  voold  have  one  rapofliunii,  tud  often  obnozioa*,  fiHitiiB 
bod  the  Im  1  ind  the  Spaniard!,  Fortopiaae^  and  Dntoh  would  b«  aUe  to  cnaa 
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OF  DIET, 
f  W.  0—mioM  «bA  B«llnlHei>  of  DUt^-Beal  eqnaUt^  m  tbnm  in  differ- 
BMM.  Ws  all  an  equal,  only  bBoanle  «nn  tlu  alighlint  di^rmoa  of  aircnunKanaa 
^odoeea  k  dUhraaoa  id  tha  aHnpaaitioa  and  ftmetuma  of  our  bodiea ;  anothcs  mode  of 
■A^  another  kind  of  Ibod,  anottm'  (dimatB  and  aoil,  urate  a  diflbnnt  blood  and  btaiu. 
Ind,  indeed,  irtian  tram  the  icy  north  up  to  the  pore  Rowing  akj  of  the  trapioe  w  doh 
b  flowRB,  ire  pumia  the  '■™"'*'"  ydatjona  whioh  act  upoo  nun  by  tlio  boldnan  of 
«aiitraat,a*wellaabf  the  abmdaiMe  of  Tailing  taauntioDB,— heat  and  oidd, — uMnntain 
nd  TBiley, — BM  and  land, — Ibnat  aad  atet^ee, — aniinak  and  planta, — we  are  m>  kngv 

Ae  diildr^  of  one  taeeatar,  wring  Oat  finm  w>d  wionr,  m  weU  ai  mind  and  monl^ 
mnltiplj  diilinstiona  ia  to  indigal  an  afanndanee  a*  to  Toida  the  TBT7  oonoeption  difflanlt, 

yntKUtret,  in  tbeir  nimbtrieBa  ihadea  of  ibnn  and  oranpoaitioti,  the  earth  and  the 
vtler  prodoM,  axateiMe  Iti  inflnenoe  open  the  bod  of  man.  I  no  longer  lear  to  giTc 
ofltece  Ij  di^natbig  fbod  iladf  u  one  of  the  moat  important  toiuMa  of  difieienosain 
oorapaeieB; — go  onich  the  itmngcc  emphaaii,  however,  mnit  I  give  to  the  MMrtaon  that 
no  inlhienoe  exitt%  <a  an  iai^Bted  one,  in  the  hiitorj'  of  onr  eternally  piogreaaing  lib. 

Ooelhe^  withnfanoiMto  the  in^toitant  axiom  of  Eaman,  that  ereiy^ingiaidattdia 
nbjeetionabJe,  wya,  in  ■  Banner  at  oDOe  *o  true  and  «m«al»toiT  in  bU  Oe  oan^letMwat  of 
"  IneTeryoMmnnnHietinB  efthongb^ifnot  apoetioal 


borter  towyortodgnHy aomnihing.  Byapeaking, 
IncomMOiM-dded;  OeraaxiMa  no  eoBunnniealiga,  so  doctrine  without  aBpantko."  On 
tte  fRnnd  of  tUa  neoein^,  it  is  to  be  explained  why  I  lutve  lea  in  the  back-gconud  the 
equUypowefAil  inftieaeeBcf  the  air  uid  the  (Dili  of  Natnie  ai  it  aonoiinda  na  in  the 
aolilBTy  flu  Will,  in  the  nndnUtJng  nunmtain-i^ioB,  in  the  weariioBLs  oimotOBy  of  vaat 
pUna,  or  in  the  aws-inipiiing  bonndleasnceB  of  the  towDg  aee ;  why  I  hare  onilted  to 
Miilliii  the  Intimate  lelatioa  between  planti  Vld  iminiab,  the  eflbot  of  tha  intaroonne 
tt  BMn  with  man-Hiow  aleraling,  now  degndiug,  oRea  the  aoime  of  the  higheat 
pliemiiii,  bot  oAen,  alio,  <ii  the  keenset  woonde ;  why  I  hare  not  apeoifled  the  power 
•f  (xal  inttinotian,  the  nagiii  of  aong:  in  oidei  that  I  mi^it  apeak  with  a  gnater 
MnphiA  of  the  All  iiihmg  inflnenos  of  food.  tJader  the  united  inflimnnn  of  aU  thtian 
•gaiwiM^  man  beoomsaofneoeaaity  the  being  he  ia,  oompcdieDdingtheeztanalworidin 
Jut  ao  Tsany  nrtcns  i^eola  aa  the  toodea  in  which  the  latter  aeta  i^on  him. 

I  hare  lusted  ou  part  raly  of  thia  aeriea  of  fbod;  bnt  ocstainly  not  with  the 
tantfon  to  TenMTB  ft  vn^  link  &om  the  c^in.  Tha  aea  bordocing  the  auth,  and  the 
earth  die  aea,  both  dbet  the  oonditiou  of  jJanta  and  animala;  and  thmin,  again,  ocoaeion 
JiBiItu  iliiwrirtw  in  thi  iHmir^  -* '-p  •-  "" -"-nlr     IheafiMtapn>< 
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o  this  reastum,  llie  pover  of  wluoh  ii  t^  *arMt  and  ■ 


the  heaTSD-ctormins  reuoa  of  the  racB  of  Promelheiu,  nun  owet  the  plubiUty,  ■ 
teiucioiu  and  yet  ki  flczibU,  b;^  which  he  beoomea  iudigenoiui  in  every  ntimat^t  (rf  tha 
mt  donuin  of  nature.  If  he  ipproaches  the  north  pole  he  oonbmli  hiinaelf  with  tA, 
while  in  the  tropica  he  enjoyi  the  &eigruit  fruibin  •ddidon  to  aBTOury  game  ;  md  if  ia 
the  plaina  of  North  America,  the  huntamaii  liyea  on  the  fleah  of  the  buffido  akine  ;  whik 
the  New  HoUauden,  poaaeuing  on  their  Tut  iiland  no  edible  liuit,  not  evcD  the  ui 
of  a  oheny,  taka  animal  food  Gicluiirelf ;  in  the  tropica,  where  meat  taken  in  ahondlaea 
ill  iiijiiiiiiiia  [II  biallb,  a  imi'ililii  iliiitjim  iiila.  In  aliliili.  Iniliiiiil,  llii  iiihiliMaaita  iif  Ti^i 
and  Ualabar,  from  nipeTathiona  molivea,  mitnct  thwaflrea. 

Onr  blood  ii  Intannediate  in  it*  pnipertiaa  batwa—  that  of  tba  oarniTaMMa  a«d 
hstbivormia  animab;  IfM  It  it  not  in  tha  hlood  that  tb*  ttliMBaB  UfOM,  iath*l 
B,  whid  diatinguJahM  u  (ram  lh«  animala  that  Ure  OB  an  ^«1iimt«  diet. 


OUT  digealiTo  organa  thenuolna,  a  eonpramiae  h 
diffenooea  preaent  thms^Tea  which  an  ao  ahaiplj  maihal  in  the  iaiiiallwi  of  tkM* 
oi^ani  in  the  animala  feeding  ezdnardr  on  animal  or  tagatabla  food.  If  th«  ImIi^ 
Torona  sniDial  ia  enabled,  by  nnmoou  aad  wioaalf-fonBed  taath,  to  (ww  Mkd  pnd, 
and  by  a  hmg-  digsatire  sanal  and  large  aaliraiy  glanda  to  digaat  avfaatauM*  which 
could  not  bo  anfieiently  coroauMoted  by  the  leaa  derdilpad  aad  ahalptr  toMh  of  lb* 
b«ut  of  pray,  aoi  diuolyod  by  their  amoUer  aidirary  ^anda  a>d  absrter  i 
«anal ;  in  man  ws  ohaerre,  in  the  atnietate  of  tht  te(&  aad  «t  th»  JovbODa,  of  iha 
atomaohandof  theinte*tinaleati«l,af  the  nUTary  glmda  and  the  maaelea  of  naati 
tion,  a  proportion  interniedMe  between  the  two. 

Hui,  tbCTBtira,  i>  able  to  dlg«at  both  ivgetdile  and  anima'  fm^:  ami  aa  Tbmi  in 
vegetable  u  well  as  aninial  alimaata  in  whioh  aU  thne  gnmpa  of  tha  aiKpla  "'•— — *Trj 
piinoipleo  are  to  be  found, — as  both  bread  and  meat  an  aUa  to  eoavay  to  the  blood  lit 
nqniaitft  (Jemcnta,  the  natire  of  ftga  gets  aoowtoned  to  an  eBchimTe  TagetahU  diati 
JBit  at  many  North  Amsiieani  live  iBi  animal  Aod,  aad  dta  QiMakadan  alMoat  ^iie^ 

When  both  them  prodneta  of  aitnte~~4ha  gifta  c^  the  flail  and  tha  gifta  «f  Iha 
wood— ttdst  in  abundance,  thalaate  aelaeta  btm  both  MOtiaaa  aomainqmtant  v 

aentatireaofBtttriiaenti  and  if  ir«  dcnoninata  eattle  aadawinetha  daneatie  Mil 

of  man,  eon  and  legiMODottf  planla  ou^t,«ith  equd  juliau,  to  be  Inrigaatiil  hia 

The  more  anUied  that  nationa  are,  the  mont  periMtly  ia  the  ndtzration  of  da 
"'<'"*i«  and  froita  developed  among  them.  'Whete  agtionltim  as  wdl  aa  the  bnwiliiig 
<rf  cattle  Denriahea, — or,  to  speak  more  aoireotly,  where  a  tiuiving  atook  in 
lertility  of  the  fields,  and  a  prodnetiTe  agrieultnie  the  c^ntenoe  of  the  at* 
takee  fer  hia  nomiahmrait  meat  and  bread,  milk  and  fhiita,  Vh^  digeali^  both  vi& 
aaie,  the  ootapontion  of  his  blood  oonfiRiaa  to  die  dinMlaMi,  jmt  aa  dignrtnai  driumfa 
npon  the  straetore  of  its  organs ;  and  if  hi  man  the  digsstiaB  and  fbnnatiDn  of  bleed 
oorteaponds  with  hia  mbed  food  from  [danta  aad  "■'^''t,  will  not  a  KokiliaB  aflhidud 
by  this  mixed  diet,  joat  aa  it  prodnoes  muaolia  and  bonaa  peonliar  to  naa,  derekp  aba 
the  brain,  which,  a*  Rally  bntaan,  thinb  and  feels  ? 

EqnaDy  laaiata  from  the  Hmge  hmting^ttibes,  Undnd  nth  tbt  ef  beatta  id 
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|Mr;  md  IliB  r«g»UW«  wHog  Hfnloai^  vitk  then  gN«ter  mcntd  iiidalnioa — not 
~    [  ia  Mder  to  lira)  bnt  liiing  ilmoit  ia  radar  to  digc«t— atauda  tha  ouIttnt«l 
>  vko  digeati  bia  mizad  diet  with  aaae,  nd  frrnu  wlioae  blood  ii  vrolvad  ■ 
,  tke  a«lioai  of  vUah  wo  admire  in  tliaaa  taaoB  whan  Imman  bawit;  aud  wiadem 

TUa  «ina]«tJ9g  nmtnal  aotko,  vhidi  <»  all  ndea  unitsa  man  vitli  natore,  k  oon- 
linnaUjr  iMnnmg ;  tha  diflbrence  prodnoed  by  the  d^raaa  of  thia  motnal  ution  eaiiwa 
Ibo  j-j-nltyjty  of  the  indindaBL  Alter  a  teiaf  daaaription  of  tha  <lial)ge  of  matter  in 
dta  tiMuea,  u  it  paierally  takes  plaoa  in  the  hnnun  apeeiaa,  I  pMoed  in  the  aeccind 
bode  to  Ihrt  daaoriiition,  in  gmenl  ontlinea,  of  the  aotioo  of  tlw  aerentl  iHrnenta.  A* 
X  tad  age,  poBtion  and  mode  of  life,  habit  and  dimata,  exert  raiicnu  infiDenoei,  w« 
~  F  of  the  idenoe  of  food,  lo  long  aa  our  scqnaintanoe  i*  limited  to  tha 
tiMQa  in  tha  apodaa,  and  to  the  pmanl  aetion  only  of  the  aliment. 
^f  oonaiata  in  deaeriUug  the  mannar  in  whioh  the  tiniiiT  Wialipi,  aa 
I  the  indiridiul,  determines  tbe  >c!n:tii)n  of  the  alimcnta,  ^lia  ideotiaD 
■  diet;  and  bonoa  tb«te  remaina  for  me  in  thia  book  the  taak  of  detcmiiiing 
tas  (Bat  m  the  prineipal  cinsnmatamn  of  indiTidoal  lifii. 

i  SI.  fcaritikat,  IHnma>,  and  ■«n«z. — Althon^  dnring  ilsep  Oe  ntatatnoih 
phoaiaof  tiaaueia  leaiEB^  yet  the  ei^toT  ten  boon  which  aomn>eD)y  alapae  betwnoi 
npper  and  bnakbat  are  lofflciant  to  prodoce  all  thoae  phcEomuna  tt  aangniiitona 
iBpoveriahmeat  eompriaed  ondei  the  name  <rf  hunger.  Henoa,  the  meal  breaking  thin 
atate  of  Ikating  ii  called  bnaklbit. 

To  the  breakbat  anoDaad  the  aniielua  and  lahama  of  the  d^.  Bread,  tbeiefera,  or 
btead  and  butter  in  the  moming  ia  a  Tcty  proper  food,  aa  it  ia  digested  with  tnffldent 
■aw,  and  yet  ao  ilowly  aa  not  too  anddeniy  to  orerload  the  blood  and  brain  with 
alimentary  primuples.  Tea  or  eoSee  suitably  prepare  tta  the  attention  and  eiereiae  of 
i**C^"^i  mirr  TlrnrrmpirH  bythnlatmiTTf  nil  iilanf  And  ftom  the  coaaideratiOD 
that  tea  moie  eqwdally  promotae  the  oombinatiiliD  and  the  development  of  tbougtlt^ 
lAile  ooflw  aidtea  the  imagiintion  likowise,  a  latiooal  siphBiatifm  i*  obtainad  flir  the 
bet,  that  in  tone  oonntriea,  aa  fbt  iostaiiM  in  Holland,  those  olasees  of  society  whosa 
Uow  ia  ehiedy  that  of  the  iotdleot  take  tea  tat  Ihair  bnakfiwt,  irtiile  thoas  which 
aaqiloy  both  jndgmeat  and  imaginatian  take  eoBee. 

i  93.  (toMMaAUmaf  KMtwttkT«satobU«.-Saiip,T^ateUei,andiaMt, 
an  the  legnlat  constitDenta  of  a  Eu^aaa  oitiMn's  dianor.  In  the  aeoond  book  I  hara 
explained  how  the  daily  taUiig  of  amp,  togatbar  with  the  meat,  ti  neeeaaitaled  by  the 
gaenl  etNto«  id  preparing  soap  horn  the  aaoe  mc«t  whieh  ia  eatm  whoi  boilad.  In 
the  aame  aeelion  I  ihowed  the  oomhiiiatiaa  of  meat  with  reget^ilee  or  ediUa  toots  to  be 
k  fimnded  iqion  reaaon.    Heat  fUmiahea  what  is  wanting  in  ragetablea,  and  die 


I  Itiathmlbmannnlbrtanatecuatani,  orastillmoreniilbrtimatonoocasity,  thathy  ao 
I  HSBy  poor  fintiltea  potatoes  exdusirely  AoM  he  eaten  fyr  dinner.  When  ciroom- 
I  itMaaa  laadn  it  impoaiUa  to  eat  any  moit  with  regeteUea,  the  dinner  ought  to  eonaiat 
'  at  sAan  aa  ptaetieahle  <rf  Itgnminaua  seeds,  the  best  of  aoiqiabdng  from  peaB,beanB,  or 
Benoe  it  fbUowa  again,  that  the  lUitress  ot  the  poor  might  be  essentially 
1  bytbeMltiTatiaiof  the  legumDons  plants  on  ao  many  aeria  of  soil,  when 
Mv  potatoea  grow,  cr  ptalah  hy  a  dsabuctirs  disease. 

In  thoas  bauliat,  bowerer,  which  hare  meat  on  their  table  some  daya  of  the  week 
t  Imt,  dH  Beat  ao^  «  tbeae  daya  to  be  didisd  nf  together  inA  potaUaa  «r 
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vegetables,  irtiik  on  the  other  dsyi  the  nntritiotia  lOiipa  rf  peu,  beau,' or  lentA  dUNii 
beuwd.  Sndi  an  alteniatka  oo^ to  belaid  down  M a  genatalnile;  Ibr  bomm 
coneot  the  taate  of  osctain  hcnuewivM  Buybe  in  tlie  nlection  of  tiaiuU,  itht^MH 
very  oft<D  in  flu  mora  opulmt  hmaehaldi  of  the  mUdls  dUmm  Out  the  neale  an 
rerj  iioproperlr  oompoaed.  How  oftea  does  it  occur  that  a  meagre  eonp  i«  feUowed 
^  notJi^  but  fl>h  and  potatoea!  Or,  how  often  uKima  kindef  lOop  togedio- with  a 
fiuinaoeooa  diah  eaten  without  any  addition  of  meat  1  Ot  a  aonp  from  aome  of  &t 
laguminou*  leeds  ii  taken,  and  legnminani  aeedi  oc  farinaoeoni  diihea  follow. 

Whraievcr  poniUe,  nteat  ongfat  not  to  be  abeent  fiom  the  dinner  table ;  or  if  tha 
Ign  teadily  digestible  and  len  niUritioiii  Sah  k  eren  inbititnted,  an  sasly  digcatihla 
and  auhatantial  broth,  ot  a  nntritioni  ioup  ot  pcu  or  lentili,  ouf;^  to  compeniate  lor  ti» 
defect.  But  if  baana  and  &iina«eoiu  dishes,  or  Hmpf  of  the  l^nminoai  leeda,  oraitlitoU 
the  whole  meal,  dieae  most  nutritioui  slimentB  will  by  their  diiBcnltr  of  ili|li»linil 
oppnsa  the  (tomaeh,  overload  tha  blood,  heat  the  head,  and  render  it  lesi  fit  fbi  tite 
enaiUng  vrotfc 

Fca-ioup,  tluneforts  with  Bih  and  potatoes,  or  flih  fcHowed  by  fkrinaaeona  diabes, 
or  meat  and  vegetables,  or  broth,  legnminona  seeds  and  potatoes,  or  mart  meat  and 
salad,  are  suitable  combinationa  fbi  a  good  meaL  In  shoi^  tbs  more  estOy  digestible 
luminous  anbatanees  onght  always  to  predominate ;  and  when  alimenta  whiidi  b« 
mote  diffloult  of  digestion  form  the  ehief  constituent  of  a  meal — wiien  peas,  bean*,  (b 
fiuinaeeous  dishes  are  taken — then  soups  oontaining  Tcgetablee  or  fruit  ought  at  least  to 
be  added,  in  order  to  promote  digestien  by  their  admixtnie  of  anida  or  salta. 

But  not  only  ^  ri^t  representation  and  cmnbtnation  of  sUmentsry  prinoiplM  an  to 
te  contideied  in  our  meals.  Whatever  impels  onr  body  to  a  new  activity  isastimtilant; 
and  hoooe,  in  k  wider  sense,  not  only  are  the  healing  spioea,  bnt  solid  and  liquid  ftiod  !■ 
general,  to  be  legaided  as  stimulants.  But  it  Is  obaractetiatic  of  a  stimulant  that  ill 
efibet  oeaaes  when  its  use  is  repeated  at  too  frequent  intervals ;  and  the  di|^ter  th» 
irritation,  the  more  readily  will  its  efibct  become  blunted,  if  the  regularity  of  ita  infliusea 
render  the  peculiar  aSeot  less  perceptible;  a  diminished  snsoeptibility  to  the  liiilatiau, 
in  ccmsequenoe  of  repeated  use,  establishes  the  habit ;  while,  with  many  kinds  of  solid 
and  liquid,  food-^fbr  instaTiae,  with  bread,  meat,  potatoes,  water,  mOk — mr  inseosibiltty 
to  the  stimulus  does  not  attain  a  higher  degree  than  ttist  of  beooming  aooustomed  to  it; 
and  while  even  stranger  atunulaotsi  like  tea  atid  eoflee,  beer  and  wine,  are  overoome  by  - 
habit,  with  other  aliinenta  the  inssnnbility  oretpowen  the  habit  up  to  point  of  di^nat 

While  soup  and  meat,  if  takm  day  after  day  in  the  rame  fbrni,  at  lengfli  beeone 
repugnant,  it  is  equally  impoaaihle  to  eat  every  day  the  suae  Uod  of  vegetables,  the  essw 
briimoeaiis  seeds  ;  if  canots  or  sontkront  have  to  be  pettaken  of  eren  for  tiro  or  0iiw 
days  in  sueccasion,  the  Lonaewilb  may  expeot  to  meet  wi&  iliniialiillfil  fsoes.  TUa 
does  not  proceed  perhapa  from  any  bad  state  of  the  oiYona  of  taate,  bnt  taste  is  a  wwf 
^pnipnate  index  of  the  iiritation  which  the  bntin  and  the  nerves  leoeive  fhmi  fln 
blood.  We  know  accurately  that  meat  taken  in  abimdMiee  eoiiveys  mote  fibrlna  to  fte 
blood,  and  tha  stsrohy  aliments  more  sugar ;  and  that  the  volatile  oils  of  the  superior 
kinds  ai  fruit  and  of  spices,  the  organic  adds  and  the  several  combinntiant  of  Sh> 
difbnot  salts  of  the  vegetables,  pass  into  the  mother-juice  <d'  the  tiiinee.  And  if  in 
«T>iiiial«  the  monotonous  manifMations  of  strength  correspond  with  thdr  unifbrm  tooi; 
if  eren  in  plants  the  want  of  sensation  harmonises  with  the  simple  compcisitini  of  Star 
not  very  nmnerous  alimentary  principles;  must  not  the  strictest  lo^cal  sequence  of  caoM 
sndsfl^trace  the  sptatedlifabf  man,  with  hia  actions  and  passions,  and  illlhe  nam- 
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n  md  AoBglitr  ia  gnat  pait  to  hi*  variaty  of  ndid  and  liquid 
That  tbam  eiitta  iwHTidualiam  in  cbaiaotcr,  become*  pooibla 
only  llumni^  tbft  to-opentian  of  the  Tuimt*  ilimfliib,  together  vith  the  niunb«rieM 
■ont  and  nuaOile  iidneoeea  which  the  lanvRmding  mnteriil  irorid  BienaHa  npon  him. 

And  aa  the  aaifbrmity  of  the  itimiilant,  eren  if  repealed  at  longer  interTali,  ia 
pnJBdicul  to  its  effeot,  a  regular  airaDjiemeat  of  diahei,  repeated  oetlain  iayi  armj  week, 
i«  ■  coatmn  not  to  be  eommended.  Ifaitiffntgularity  only  tooclearlTbetiajiBoommon- 
plaoe  namnraeaa  of  mind,  Buohaiegnlarrepetitianbeeomei  ■■onioe  of  petty  formiliim; 
iMenaibly,  but  all  the  more  dangenmily,  reptcMing  the  &ee  movementa  of  the  mind. 
Whoerei  hai  watohed  *■■'"— I  ^  irith  attentjtm  will  often  mougli  have  eipaiienoed  how 
the  reiteahing  and  rtmnladng  efleot  of  a  walk  ii  eridently  loet  if  taken  tbr  a  Iimg  time 
daily  at  iba  same  honr.  It  ii  the  nme  with  onifbtmity  in  viands ;  tad  while  the 
andent  phjntdan*  naed  totoaUy  to  anert  it  to  be  neeful  lometimes  to  throir  the  bodjr 
OS*,  of  (Ddet,  in  aoooidaiiH  wUh  thia  dootrine  it  i*  perttotly  true,  that  an  inflexible 
regnlaii^  of  Ufb  ii  fay  no  mean*  compatible  wiih  a  geoial  fteedoni. 

Not  xddom  do  we  hear  the  opinion  advanoed,  that  drinking  during  a  meal  is  an 
obnraiaai  habit,  but  qnite  wrongfully ;  fbr  the  gaaliio  jnica  may  be  dilntod  with  a  oon- 
tidmable  qoantity  of  water  without  loaing  its  dionlnng  power  in  the  ilighteet  degree. 

matten  contained  in  the  digeative  floidB. 

Largo  diau^Us  of  water,  therefore,  would  be  the  nunt  injuiions  with  alimenta 
I    diAoolt  of  digeatii^  like  the  fate ;  and  hence  the  drinking  of  too  tniuh  water  after  fat 
peik,  fbrinitance,  ia  propedy  SToided ;  bitt,ineomtaee«hen)>oupdoeaiiot  eonatitute 
a  regular  part  of  the  meal,  drinking  water  ia  poaitively  to  be  leoommimded. 

Beer  and  wine  at  dinner  u«  aleo  hurtful  only  if  takeo  in  oxcaaa  ;  for  in  the  latter 
eaae,  Uie  alcohol  odagolatee  the  albuminoiu  mbMances  not  only  of  the  food,  but  ilea  of 
the  digeatiTe  fluida,  and  thue  diatorbs  digeation.  If  taken  in  a  moderate  quantity,  these 
hsTenges  are  calculated  to  canae  thd  meal  to  htdd  out  longer ;  tbttbefactthatwearenot 
n  won  hungry  again  after  a  meal  with  wino,  than,  if  we  haTe  taken  only  water  with  it, 
ia  to  tw  ■DOonnted  lor  by  the  alover  oombiwtian  of  ^le  wmatitaenta  of  onr  body,  inaamuch 
aa  the  alrahol  we  hsra  imbibed  lakee  pceeaeaion  of  the  inhaled  oxygen.  Henoe,  wine 
with  a  ukbI  a  extremely  oacfol  when  a  long  joumoy  or  vtsk  in  hand  nndiin  it  impo«- 
ibla  to  take  food  again  at  the  naoal  time ;  aa  much  Qie  more  lo,  as  such  detention  from 
xid  itaelf  omally  eanaei  an  aoceleration  of  the  metamoiphoaia  of  tlis  tiBUes,  which  beer 
od  wine  effieienlJy  obriate. 

The  general  prefbienoe  of  warm  food  at  dinner  ia  baaed  on  rational  granndi ;  for  a 
low  temperature  ooagnlatca  gelatine,  and  the  bta  eoagulate,  which  are  much  more 
Kidily  digested  in  a  liquid  stata.  Bnt  vhm  the  food  ia  mneh  cooler  than  the  liquids 
if  the  itmnach  and  inteatineB — that  ia  to  aay,  mneh  lower  than  S8'  Fah. — it  anbtiaota 
fom  the  latter  a  part  of  their  warmth,  and  the  colder  combination  cfbcta  the  lalation. 
leea  readily.  Ice,  therefore,  aa  well  as  very  sold  water,  are  injuiioiu,  partiaalarly  if 
"le  natrimeata  contain  a  hu^  proportian  of  fot  or  gelatine.  Ai  great  changes  of  tem- 
perature in  onr  bo^  in  general  are  not  easily  endured,  a  sodden  tranaition  from  warm 
food  to  cold,  or  VIM  WTM,  ia  injarious.  By  the  sudden  refiigeratiDn  of  the  healed 
esTity  of  the  month,  the  enamel  of  the  teeth  ia  said  aomatimes  to  haya  actually 
raided. 

FnmthedifleraitlMrar  at  which  tiieiniaeipal  meal  is  taken  by  dibrent  jndiTidmls 
ad  classes,  it  anfAdentlf  IbUowi  that  no  ahsolnte  rule  can  bo  girea  iiir  tiiia.    Ihie 
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time  i»  of  little  oo&uqncoree  to  the  if\imm  karing  an  o<onp«tlep  oUtfly  laiwlil,  tal  af 
DDDs  to  thoia  who  do  not  wotk  M  ill,  prorided,  at  laaM,  Atj  ia  not  m  nttirir  aabvcK 
the  natiual  order  of  lifb,  that  ni^  baoonuadajanddar  iii|^  Thoae  eliMaa,  hio»- 
erar,  which  an  ongaged  in  *^*%""'g,  bodily  SMraias,  aapaad  doiJBg  tha  bit  ax 
houii  of  the  day  lo  great  a  quantity  of  materi^  that  almost  emnywhara  they  obaem 


i  93.  Bwfptta, — TheGvnnaneaitoinof  taJdngcappaT  two  or  three  hooi^  <r«TM 
loogar,  befbra  goiog  to  bed,  hu  this  gnat  advantage,  Uiat  digertiaa  ia  almost  at  mi  tai 
beibre  going  to  sleep ;  for  digestion  diataibs  sleep,  and  alaep  digeation.  Hmoe^  aoppcr 
should  eonust  as  muoh  as  poaiible  of  easily  digestible  alimenti,  as  ■oi^t,  Mlad  wiA 
little  meat,  and  not  of  flih  or  legnminoas  seed*.  It  is  only  when  sapper  ii  takaa  Tery 
early  that  the  lea  digestible  bread,  or  stJU  better  iKcad-ind-bntter,  and  meat,  ate  prey 
tooi.  When  tea  is  taken  in  addition,  those  who  ate  aoooatomad  to  parfbnn  ckar 
mental  labour  after  supper  are  agreeably  oioUed.  Int«tip«aae«  ia,  moat  of  aS,  t*  W 
aToided  in  the  emiiig-,  for,  qiartfttn  tha  sleep bsing  dMorbed  by  digeatiao  ••  wall 
aibyhnngGr,  anorerloadedstatoof  the  blood  it  1ms  eamly  adjnitad  daring  the  n^A. 
In  the  night  less  carbonic  acid  ia  exhaled,  and  thn  liaeae'tjiange  in  general  ret)  acted. 
Hence,  in  orciiaden  state  of  the  tissues,  ind  eipeoially  of  the  brain,  ii  very  ofian  mani- 
dated  in  the  night  by  hcaTy  dreuns  ond  niglttmare,  end  in  the  morning  by  haiilinlia 
and  a  general  state  of  Ul-hnmoor. 

§  9-1.  IMat  of  f!UUkooA> — In  the  form  of  a  general  proposition,  and  with  appli- 
cation to  special  eaaos,  I  hare  repeatedly  inuited  upon  the  priniuple  that  the  amount  of 
restoratives  noodod  by  tbe  system  depends  apon  the  extent  of  the  oxpenditnre.  An 
abundant  supply,  accompanied  by  coiuiderablB  eipeoditore,  ocoaaLona  an  lotiTe  meta- 
motphoais  of  tisBQCS. 

Altbough  the  di&renoe*  ia  man,  u  modifiod  by  age  md  sex,  generally  eoBflnn  dib 
propceition,  la  that  in  a  healthy  man  the  aetiTity  of  the  tiwua-change  may  be  eatimated 
by  the  quantity  of  (he  oa^oingi,  still  it  is  pi«oisaly  here  that  we  And  at  die  first  glance 
the  most  important  exceptions.    In  the  adult  the  weight  of  the  whole  body  lemaim 

most  nicontly  produced  cithor  on  the  rate  hand  by  a  meal,  or  on  tbs  other  by  exoietioBS 
if  different  kinds;  for  hen>,  in  general,  the  rastoratives  oxaotly  lapair  the  loss  of  Uie 


Not  so  with  tho  child :  for  that  the  iniknt  gtnw*  to  a  boy,  the  boy  to  a  youth,  it 
•nlircly  and  solely  eSeeted  by  tho  reoapt  nnpiMing  the  eipeoditnrs.  The  balance  ia 
not  even  in  the  uichango  of  the  body.  We  have  not  to  deal  with  a  simple  tiaeoa  diange. 
(iTOwth  oonsiitB  in  nothing  else  but  in  the  proporticii  in  whieh  the  SmnatiOB  of  liiiiii 
exceeds  the  products  of  ngresBre  banafbnnatian.  The  w^erior  activity,  howew,  at 
nutrition  over  eiorctimi  is  the  eanse  only  of  growth.  Tho  assimilation  of  the  body  in  a 
greater  foi^ortioa  than  it  expend*,  ia  the  condition  without  which  it  caimat  grow. 
Strictly  qcoking,  this  greater  apprapriation  of  alimentuy  prineiplei  is  growth  itnlf. 
But  itM  cause  has  to  bo  moni  profoundly  smighl  The  blood  and  the  tissuea  of  Oe 
inbnt  are  of  a  diffiitent  oomposition  finan  thoao  of  the  adult.  When  treating  of  animal 
food,  I  mantianed  that  the  muscles  of  young  nrtiaft*!^  ooutaiB  a  gteator  laoportiaD  ef 
albumen,  but  1cm  of  flbiine,  than  those  of  the  full-gnnrn.  The  >eal  skio,  in  the  adalt 
consisting  of  flbros  yielding  golatine,  is  foraud  in  the  inlknt  of  m  aUnmiaoai  mbatanea 
which,  howBTer,  ia  tut  entirely  absent  bata  tho  skin  of  Q»  adult.    Tha  bonea  of  A* 
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'  M^  jiM  g*htiiwi  a!  wwtikgM  ar  "  dmBdnyn,-"  M<  tte  argwrta  bwb  ii  Vy  digmt 
obIj  buifiiiBad  into  tte  tiMM  TMldmg  gdcliiM  «<  honsii  «r  '■«aUiigsii."  Ihiw  wUte 
b  jndk  tba  solid  futi  «DlHtt  B  gnatB  pnpartlcA  of  vat*,  ktt  iM  in  v«l^  cf  th* 
I  inMtinfalMtaM■^podt•dbrtlwnIiaii^J«iM,tetiMlw■af  thamdiiUin,anDw 
:  imAhTi  KNudtaUB  br  tbrir  abandaiM  o<  nlid  wit^Mniii  la  Ihtn  tMA  n^ttnn*  - 
I   awMoatlxbaniN  thsDwaUr,  OsiraagMentatiMidmiBglkapRiodof  gnnr&B^ilaina 

the  iaoiMaa  (rftho  body  ID  waight 
I        Bat  if  the  bodfof  theaMd  hai  anodier  aompoation  thin  that  of  tha  rovth,  «• 
.   HaitBat  tw  mtirf*'*  TJdL  the  &at  that  the  qoantity  by  vhi^  die  raoe^iti  turplM  th» 
;   opcnditnn  aflbeta  the  prowth.    TiaiiiiiM  of  a  difinoit  ooonpoaitLm  Ukewjaa  poaatM  a  . 

diffiarentkindof  attraction  far  tha  mattanouUTtijiiigtbangtriinnit  to  the  Mocd. 
,  Tb  ■■■liia  of  tha  child  attnct  fibrins  fhan  the  bUod,  and  tbtir  alhnminooa  lah- 
ilaima  dananpoaB  into  hieatins  asd  una ;  and  tha  impoitaDt  omueqaHwe  of  thdr  onn- 
fOMtioB  difladng  fim  the  muaciga  of  the  adnlt  is,  th«t  tha  flteine  atfaaotad  impaawa  - 
in  qnaiditj  tha  pmdiuit*  of  deconpoaitian  taken  from  thau  by  the  TBtnnafiKinalaTa 
I  pirwiaa.  The  aaaia  chauge  tshea  place  with  tha  ikin,  aa  ita  albnndDoiu  anbatnLoa  ia- 
llwaiiimaiil  and  loat  vith  the  niine  and  the  oihalad  air,  «hila  irith  a  aapoiioi  attiaatiTB 
powai  it  forma  fiom  the  blood  and  aaiiinilatca  tha  oiganio  matter  of  it*  galatinoioa 
fibta.  But  the  ramaA  ia  ohiefly  appUoable  to  the  benaa ;  far  jnat  aa  tiieas,  mora  than 
any  othm  tiMoe,  canao  the  inoceaae  in.  vei^C  of  the  wbota  body,  ao  do  thay  attnet,  in 
£b  tha  waating  matter  (known  by  yialdin^  whea  tadlad,  gelatana  of  oartilagv 
ahuadanaaof  thatruabo«i<ona<itnanta,lhatinaTBTT 
:  entirdy  ehangaa.  Wldl*  galatiaa  of  oartilage  poaaaiaea  a 
na  tiwio  yi<Miag  boaa-gehdine  haa  tha  graattet  tan- 
WBttbine  vith  {JM^hate  and  oariranate  of  lima.  With  the  growing  prapoo-  - 
dtnnae,  thenfiw«s  of  tliabone-gdatineoTerthegcdatineof  eaitilagc^  ths  lineHalta  an 

liTTin  anlta  and  Iha  dnorida  (rf  flalriirm  ftom  the  bloody  a  foptftiaa  iI^b^^h  jxl  equal  dagroa 
by  tlM  teeth  only. 

Thi^  abtmg  atbaetiTB  powar,  pccnliar  to  tha  infknt  and  dkiid,  ia  won  than  the 
Dondition, — it  ia  the  real  cause  of  ita  growth.  It  ezplaina  how  it  bappona  tJiat  tha  - 
nntntian  ia  in  ^opoitiaD  to  the  excretions ;  a  oiremiiatanee  wliich  I  have  beicn  ahown 
to  be  tlw  ocoditiaa  of  giowtli  and  imsreaae  of  trei^L 

h  the  infant,  tharafEire,  chnoge  of  matter  only  tbUowa  the  aame  law  aby  i  Ld  In  dia 
adolt.  In  both,  the  attnodia  power  of  the  tiMuea  townrda  the  cauUtiMDti  of  the 
blood  indoeaa  nnfaritkni.  I^  from,  the  peeuliaiity  of  thsir  oompoaition,  the  tiHoea 
atttaot  and  detain  a  gtaatar  proportion  of  the  blood  than  ia  loat  by  exerttkai ;  tha 
blood,  in  order  to  mwiT^ttl^  ita  oompoaitiwi,  baa  to  leoeiTa  a  lai^er  qmutity  of  tha 
alimffitary  prinoi^  tlMn  wmld  bare  been  naoeaaary  if  tha  actiiity  of  the  nntiitiaa 
bad  been  simply  equal  to  that  of  tha  eicrMion. 

Tha  diiaot  aipratditnte  of  the  blood  npoo  the  tiaanaa,  theraAnn,  detenniaea  ita 
anjqily ;  only  tha  diffinakt  aompontion  con&ra  ^lon  the  ficahly-fbrmed  copatitnanta  of 
the  tiaanea  a  greater  ixmitancy,  and  ibr  tbia  leaaon  the  body  appropriatsa  mcaa  than  it 


Thiaa^^aina  why  eUlbon  take  pTopoititmally  more  faod,  and  a^aeially  w^  thay 
take  it  aAoMr  than  adulla,  altboogb  the  latter  discbuge  a  greater  qnanti^  of  oarbonia 
Mid  ^■^  tl«  HiMH,  and  thia  the  n«nlarity  of  tha  phan«»pna  eatahliabsa  the  law— 
aaitenbapramd  that  Iha  «u*ptii»waa  ooly^patnt    A  law  haa  ita  hdl  validity 
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of  tU  blood  U  li^mr  dauKUMtad  the  oliMige  of : 

Aild'ibeqiHnllynaQmBsdairafiK'boddoM  not  niMfron 

•ibat&MnpTocMMamtheiBtoriarataiebodr;  ■adbwalheinlBtliatae  i^at 
nU  not  be  tann^  Iit  dM  pov^  of  habit  to  a  dbniiiiihsd  f»^  Igh  froqsttillT  nm^ 

lHtadd8BnIaTiM>d,bntthidhw  imtiiMt  ought  to  ho  MiUadi  v  Iho  gcncnlMd 

Ilia  incliiulkaii  of  ths  lAiM  to  dibrfton  thoie  of  the  tdnlt. 

It  it,  tiitntam,  quite  pnpn  that  at  fiitt  dia  moths  ihonld  glTs  die  Ineat  to  tho 
mmlinf  aa  oft«n  H  it  awakea.  GTadnaU^tha  AiUdaairai  milk  leal  ftequntly;  and  in 
the  diatributiron.  of  the  m«ala  f(B  bar  child,  the  wakeAil  eje  tt  the  taring  panot  auj 
tniat  to  bar  own  obaemtiaii.  On  an  nmtgt,  the  child,  altar  being  nokled,  csn 
Tait  thiee  to  ibnr  henn  nntil  the  neit  neaL  V«y  healthj  and  Mnmg  cbildna 
freqamtlj  ileep  erea  totax  ai  aeren  homa  togedua-  wi&aOt  bcasg  B«ak«Dad  1^  iJm 
want  of  food. 

The  obild,  aftai  vtaning,  doM  not  laqnin  anj  fbod  at  ni^it ;  and  the  aame  ml* 
hold*  good  for  bajhood.  Dming  haalth<r  ileep  the  obange  of  mattar  in  dnldnn  it 
modeiata.  Thii  eiplaina  vby  aren  thoae  vhoaa  want  of  food  is  genenlly  ao  great,  can 
eaaily  wait  &ou  enppK  to  break&tf  without  eating  anything;  while  during  tha  dcy 
the  denra  of  ibod  ha*  to  be  fteqncotly  aatirfed.  It  ia  a  tery  wholeaMie  onatoin  to  give 
to  ohildren  a  alight  Kput  between  break£ut  and  dinner,  and  another  betwew  dinner 
and  aapper, — nothing,  indeed,  tenda  bettor  to  aoouatom  than  elily  to  temperate  haUti ; 
fbf  in  order  to  thriTe,  they  have  to  omTBy  to  die  blood  tbeeune  quantity  of  nutriment 
wheth*  they  take  it  at  thiea  oi  Ave  timaa.  In  the  latter  cua,  the  atcoaiibia  lata  gorged 
at  any  one  time,  digeetiim  and  the  tnnation  of  bkwd  go  <m  with  gnater  ease,  and  in 
the  prooeas  of  nutrition  there  ii  Uai  danger  that  too  gimt  •  quantity  of  nutriment  aboold 
be  conveyed  to  the  taaaoea,  whiah  mi^  have  an  injmioo*  effect,  a^ecially  upon  the 

On  the  other  hind,  dnldran  an  veiy  matmially  injorad  by  bdng  gratified  ^lansra 
their  excitable  palate  aaka  for  food  or  i<«"i'i«« ;  for  aa  tha  finrnatiaa  of  all  eeraetiona 

lation  of  milk,  ore  bound  to  certain  peiiodai  ao  the  digeative  flnida,  the  atliva  Ibr 
inatance,  the  gattiiajiiioe,  thebilo  and  panoreatia  juioe,  are  only  aecnted  inaeuKcient 
quantity  for  the  nanal  meala.  We  moat,  thcretore,  allow  the  digistiTe  gUnda  the 
oeedAi]  time  to  ptapare  and  oollaot  tJiem  between  one  meil  and  another.  If  not,  the 
nquiaile  power  of  digeatiTe  aotion  ia  deficient  joat  at  the  time  when  the  moat  nnbitiou* 
alunanta,  aonp  and  meat,  are  taken.  At  table,  if  ohildieu  oomplaiD  of  want  of  ^^Btit^ 
and  if  accordingly  they  do  not  eat,  the  blood  beeomea  da&nent  in  the  beat  alinumtaiy 
prinoqilea;  if  oompdled  to  eat,  on  the  other  hand,  impwltat  iligwlimi  makea  thma 

languid  InA  thin 

t  S6.  MUki  nn  Food  f6>  ChlUsMU — Iliat  milk  U  the  moat  qipropiiale  food  for 
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WMttoiDtogditiaoiialMmy  udalislioflbn;  itrba*  ■!«  in  it*  pcoolur  •»(»  odb  of  tiie 
KMt  eHily  di|MlihlB  comtihiMitt  of  fU,  and  in.  botta  tlw  rttdr-lbnMd  At*  vbUt 
pf«t  In  Jjmiiiff  tha  Hft  oiubi<m  of  looad  limb*  «ad  fOU  fTw^W  in  chiidniL 

Bnt  It  u  dui  phiMflMts  of  liinfi  >o  4lHUitdiiitl7  omtu^ud  in  nulk  wluoh  ptiticnlulT 
anrtiiulMi  thk  As  mott  fltdng  oatiiinent  of  the  In^.  la  j^ii^,  non  Am  ia  i 
&Bfi>od,ae  Bcmditiau  ue  flmidied  fbr  flie  MMmutMiaii of  the  entfkgwof 
inbnt  into  booea.  The  pha«phite  of  lime,  ao  (xxwtaatl;  tmodttei  wiA  Am  caniM 
MMilr  dintdrad  tT-the  Iwtu  Mid,  into  iriiioli  tin  mgu  of  tbs  milk  bM  ban  tanufantd 
try  the  bilA ;  ""^  thiu  tba  dinoJ[T6d  I  imp  n>lt  pannm  insn  th#  digMtire  ouuU  Adim^ 
UoDd  into  tb*  booM.    'Dw  pha^faata  of  potuh  peritnm*  tlw  Mme  offloe  fcc  At 


fin,  tlw  kttw  be  nibtfitiitsd  fis  the  Ibimei  ? 

A  dinot  oampniHU  of  the  milk  of  woman  with  that  of  As  U 
qneatioo  in  the  mgatin ;  that  of  mtmta  o^taini  a  nook  Nnalici  jtapoitiea  ol 

oallarpiopratiDnof  bottR'ftndof  Mdia,  bat  a  gnator  qnantat;  of  togar  of  milk  and  of 
water  tiiKD  ia  fbnnd  in  the  milk  of  cova. 

Bat  whoevec  baa  atttDttT«l]r  fiilbw«d  me  in  Iha  deacriptioa  I  have  prta  of  tha 

Here,  M  in  many  other  oaaoa,  tha  maniM^  linka  are  wanting,  whieb  *"f^^  ua  4ep  try 
J  to  jmre  ths  difierraioes  of  powoi  to  be  botbiog  but  diSbnaioea  of  matter :  now  we 
haTe  a  better  kntTwledge  of  the  matter  than  of  the  fime,  and  now  tha  larana.  In  a 
ftni]«niil  iiifhmut,  boweTST,  ths  poww  hat  been  ao  diatinatly  prand  to  ba  a  nnnBmaiy 
qoaEty  of  the  nattar,  that,  like  all  other  qoalitiei,  it  ii  an  inaeparable  ohtnetccMtio  of 
tb«  bodf,  ecodttioiisd  by  the  pemillar  oompoaitian  of  iti  matter. 

It  i*  so  empty  pnrji^toe  to  atate,  nay  it  ia  a  leal  belioF  in  the  geaenl  pcenlenoa  of 
a  desumatiated  natmal  law,  that  the  natora  <tf  the  mother  ia  eommimiratnd  by  the  milk 
to  Oe  obitd.  And  then  ia  no  thongiit  more  oatotal  than  the  belief;  that  on  the  bnMt 
of  tta  mother  the  inbnt  may  imbibe,  tosether  with  the  milk,  her  nobknew  of  min^ 
with  the  love  whi^  derole*  that  fiiod  to  ' 
mm  attongly  around  the  feeble  obild  and  tha  toidsr  mother  tlie  tiaa  of  their  eatdeared 


There  are  oertain  dlffereneea,  thongb  alight,  between  tha  milk  of  odb  woman  i 
Oat  of  another;  and  a*  ia  ituoeaaiTe  DumOia  aftw  ecoAnameDt  the  milk  alten  in  oc 
poaition,  the  diffinenoe  ia  ao  mush  the  greater,  aa  the  ohildrcB  of  the  mother  and  thoae 
of  dio  wet-mine  difier  from  each  other  in  ago.  Sines,  ia  any  caae,  tha  milk  of  the 
wat-mim  will  ba  .liMdmiUr  to  that  of  the  mother,  the  clDaeat  poaaible  coofiirmity 
on^  to  be  Beamed,  where  a  wet-nuna  ia  eongfat,  between  the  age  of  tha  two  ohildren. 
Under  any  drenmatmioee,  howerer,  the  milk  of  a  wet-nnrae  moee  reaemhlea  that  of 
the  mother  than  oawe'  milk;  and  tlwrefbra  the  nilkof  a  wetMinne  ia  to  be  pieiiand 
tobetllB-ftediag.  It  ia  tnio  tltrt  in  largo  towna  haaUq-wefrnnraeearefeawa;  and 
•till  rarer,  pediafia,  that  devoted  love  lAidi  noarithea  a  Uranger'a  okOd  ta  oarefdllj  aa 
iadeaitaUe;  &r  1^  effiirt  ii,  indeed,  not  di^  by  whiiA  a  woman  baa  to  reairafai 
Wowu  wHl  Bi^  iiwlinatloDt  to  aoeh  a  degt«e,  aa  to  pievnt  indiyiaititm  of  body  or 
aBybewUderingpa^mftembMeninghnttfliltothebabe;  tbe  eaaily  ezoitable  nat 
<if  the  woiMn  ia  often  inflneMed  to  tha  great  diaadvaatage  of  tbe  AiU.  Out  of  the 
ttanifidd  faMonventauaa  ariiing  ftwalhaae  BiienweMiana,  mlaed  faodprodneel  am  - 
frnniMl iBiiaw  nf  ^ii^jj  than  Tf " — i^-tji—ji.-i 1 
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Hoiee,  in  but  <****  nf  AMeiiMy,  ImUIb  fteJtng  iritl  btprafkniUe  to  tbe  emptor- 
MBrt  of  K  watwm.  Bj  ffiadng  oow^  miDi  vitb  oii»-lMrdof  v«ter,  aikdaddinj  to 
tTe-«iid>twattf  parti  of  milk  ibont  one  ptut  <^  Bngnr,  <■  mScient  nmiluitj  wiQi  tbo 
Milk  of  tbt  moOmr  ii  oUiised.  tf  mm^  ndlk  ia  to  b«  got,  wliiA  ii  seldom  the  ease  on 
MaDOBt  of  its  hi^  prioe,  tiie  (Nation  of  Itieiriioie,  and  tbe  iserease  of  tbe  propartionato 
aBODOtofan^,  iaTMT  (im^tMaoled  by  mixiiif  about  twD  parte  of  ttaMrDriIk,vUdi 
ii  tamaikabls  fitr  ita  abimdniee  of  water  and  sugar,  -witii  one  put  of  com'  milk.  Aa- 
^  Bilk  in  dw  to*  day*  after  conAneBnit  oontaiDe  more  solid  ooiutitaeDta  tban  it  does 
freoi  Bboat  die  fcnrth  day  aflarwards,  As  oowi'  milk  sboold  for  thft  flirt  dayi  be  dihtted 
witJi  a  mialleT  proportkiii  of  water ;  but  after  Uis  ftorth  day  more  Qum  one-tiuid  of 
water  U  to  be  added  to  good  cows'  milk — a  proportioii  which  most  gndtrfDy  be  dirai- 
niabed  SigaiHi  aa  the  milk  of  dm  modier,  after  having  become  DonaideTatalT  thinneT  on 
the  foDith  or  fliUi  day,  Increaaca  again  by  degreea  in  tbe  amonnt  H  eontajna  of  eaoeine 
•ndnlta.  Like  all  liquids  of  the  body,  thsmilkinCberaothBi'Bbmetliasatanperature 
of  M*  Fah.  At  thia  tsmperatnre  all  aliments  are  raust  ea^y  (mufinmcd  by  tbe  cKgci- 
tira  flnida.  In  botOs-f^sdin^  thenbne,  fha  mixtora  employed  ought  always  to  be 
warmed  as  neaiiy  as  possible  to  SS°. 

A  long  time  before  tbe  period  for  weaning  airivea,  and  earlier  if  the  modter  baa  Dot 
Boffleisnt  milk,  more  sc^  food  may  be  gradually  giTcn.  From  nuks,  flnei^eaten  floor, 
potato-staroh,  or  arrmmMt,  Bltt  combined  with  water,  milV,  and  sugar,  and  afterwaiilt 
with  broth  of  ditforent  kinds,  a  spoon-meat  is  prepared,  usnally  much  relidied  by  In&ala. 
While  in  raifcs  and  wheaten  Hour  the  albumhtons  snbatenoea  theraselrea  are  present,  in 
tlie  miitnm  prepared  of  potalo-ctaroli  or  anwRMrt  theae  are  only  oootajned  in  the  i^dlk, 
windiBJiiioeof  me«t  (for  it  i«  to  be  taken  into  eonrideration  Aat  amnrtoot  dift^ 
from  potato-itaroh  only  is  beiag  oompoaed  of  smaUer  gnnulcs,  and  by  its  forming  widt 
boiling  water  a  thinner  paste);  ■rrowraot,  in  &ct,  ia  nothing  but  starch;  botalareb 
Tspreaanli  only  the  group  of  organia  alimentary  principlci  duatitnle  of  nibogan,  and 
among  thoao  die  conatitusnti  of  fU ;  now  as  the  conatituents  of  tit  alone  are  not  aUe  to 
maintaJB  life,  airowroot  boiled  widi  water  only,  oannot  restate  and  sspfdy  dw  Tsriona 
asawitial  eonstitnents  of  the  Uood.  Tidi  a  paste  of  arrownrat  and  water,  children  may 
ba  ftd  to  death,  bat  thsyoamut  be  nourished;  and  many  a  dnld  has  snoonmbed  to 
thia  diet,  an  unhappy  Tictim  of  the  lamentable  error  that  the  bighly-eonunended  atraw- 
root  waa  of  ito^  ■  oMiplete  nutriment. 

Kma  after  weaning,  soft  mixtures  of  a  good  bread  with  milk  and  tugar,  or  with  the 
jviosa  of  meat;  alao  the  Bora  reodily'digwtiblB  roots  and  v^etahles,  together  widi 
aonpa  preparad  ftom  tbe  meat  of  yomg  animals,  nay  be  oooaldered  tbe  beat  food. 
Aftar  the  teeth  are  cat,  meat  and  bread,  in  their  rimple  form,  may  dso  be  giTen.  Ali- 
mmta  difleult  of  digcotioii,  Ikt  meat,  heaxy  bread,  lioh  pastry,  unripe  wheaten  gruna, 
lafliiiiiiiiiiiia  weds,  and  heating  condiments,  are  carofolly  to  be  avinded  tar  children; 
•od  (rf  beraagw,  walar,  milk,  and  a  light  beer  only  deaeire  ocRnmendation. 

f  M.  BUt  of  TOBtl^  MtttaxttT,  ABd  Old  At*.— VbUe  the  boy  is  growing 
into  the  youth,  tbe  composition  of  Ma  blood  and  tiaaooa  more  and  more  opproMiha  that 
of  the  mature  body.  A*  die  muscks  acquire  more  flbtine,  the  akin  aod  bonea  beomie 
richer  in  gdstituMs  substanoes ;  in  the  bones  and  teeth,  die  lime-saks  increasingly  pre- 
ddminateoTer  the  oomnoD  salt;  and  the  whole  aotiTi^  of  the  ehangetrf  matter  is  ahmwd. 

As  at  other  tinwa,  ao  during  this  period,  the  ej^tmditaie  of  the  body  ftimishsa  the 
bsst  meoaa  of  artmating  the  extent  of  these  ehangea.  Hie  propordcD  tk  carbonic  acid 
excreted  by  the  longs,  and  that  of  nra*  mi^d  by  the  UdMjs, 
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Mtiung  i»  b*!^  at  alxnit  ths  tluitieth  jeaz;  but  at  aboat  ths  ibrtuth  ynr  the 

ttoM  gmdmlty  take  plaoa,  of  irhiob  tboH  oily  of  the  tinoea  of  the  bonai  han  been 
inTtiti|t>l<J  with  any  degree  of  aoconey. 

Of  the  Mlid  part!  it  >■  known  in  general,  that  iaold  age  the  pmportkmi  of  watw 
ud  Stt  ila«in>an  Hence,  the  tiMoei  of  the  eye  become  izim,  and  the  light  ia  lev 
fefraoted  thiough  the  eryitallino  lem,  wbioh  beconwa  poom  in  water ;  bsBOB,  alac^  the 
ahtlTcUed  handi  and  the  wiiokled  brow.  That  the  hair  ia  altered  in  ite  niatarial 
eiMBfo4iti(M  ia  proved  by  iu  gi*j  ooloor,  tbe  Tcnanble  detnnatlaii  of  old  a|e ;  bat  o£ 
t^  boiwa,  we  kitow  that  they  beooma  iddm  and  mun  brittle,  becauie,  in  prtq^oitiiMi  to 
t^ii  nsmio  baaiii,  the  qii«iUity  of  nlla  tattmiihingly  inonaMe,  aod  it  ii  paitienlai^ 
•the  phoiphate  of  lime  vbii^  mere  and  moreptedomiQatea;  fbr,  allho*^  the  talta  oti 
the  whole  inorcsie  ea  Moaidarahly,  the  carbonate  of  lime  decnaee*  relatively  to  tb* 
pboiphate  aC  lis*;  whiA  Uttor^  thanfbra,  in  a  rtiieter  eenie,  >*  w  dten  toxminateA 

Not  i*  dw  (ifan  of  thought  without  ita  ihaia  in  alteraticma  lo  impoitanL    In 

other  cfpna,  tta  amaant  of  water  augmenta. 

Ii  11,  thttv&n,  to  be  wooderad  at,  if  the  sxoiMioni  undergo  nermtiil  alteration*  P 
V,  Aosld  tke  tiwnw,  axpoaed  to  the  nme  iBflamnea  aa  beCue,  ahhongh  thamaelvea 
'  diftatdy  cmt^eeed,  yield  equal  qnantitie*  of  the  maaa  produeta  of  deemnpodtioD  !  I 
'  repeat  what  I  dwdt  upon  at  the  eommaioemant  of  thia  booh  aa  the  realon  aMigned  ibr 
'  the  tlTHitj™?  <d  aUmenla.  In  diflemtee  only  liea  the  eqaality  of  men ;  only  by  the 
I  ■ntkty  of  eirramttneea,  afiecting  both  tiie  matter  and  Sm  torea  <it  our  organ*,  can  w« 
I  be  dittnot ;  tra  are  all  equally  dependent  on  air  and  soil,  on  man  and  -"■— y  on  pUnta 
I  and  niiitarala;  we  oonld  not  have  bean  prlmltiTaly  all  equal,  could  we  maintain  equality 
I  andw  the  diffannt  influence*  to  which  we  are  eipoeed :  it  i*  iqion  the  ditftnooe  of 
i    liiiiaanlaiBiia  llief  iiiii  iimi  ilitFnmiiini*  *iii  li*w  il 

I  Aff  ia  an  eaaenlial  element  worthy  of  notice  in  thia  dilbmoe.  The  tiMna*  have 
!  sow  aikotbec  oompoeilion ;  in  old  age  lew  oacbonie  aoid  ii  bnaAed  out,  lew  men 
I  lamed.  The  dci«r  ttmoaa,  oontainiog  a  greatar  [aopcsticn  of  lalu,  undergo  their 
nQtaialtoaii*fnmatiODiBiorealo«df ;  the  diminiaheddeeonyoaition  piovee  a  diniinithed 
actirity;  that  rmewal  of  mattot,  whioh  i*  ao  ahondantty  indnood  by  the  decompoaing 
aeliaDot  oxygen,  ymdnaUy  weaheaadi  a  amaller  piepcition  >•  deeonpaeed,  nd  a 
itiil  wadiee  portioa  fcmned. 

Thw  the  eoaoeptihilt!^  to  all  aenoihlB  and  nuntal  in^iflanon*  grMtuaUy  faeoomc* 

■mitthloi  i  thii  wUch.  fameriy  would  have  made  a  pcwarflil  impreaoon,  eearcdy  bow 

lean*  *uy  traee  in  the  ftma  ti  monay.    But  a  rich  life  liea  behind  tlie  old  man. 

ThoQiJ)  nev  Mteivng  Imb,  the  eniwn  of  a  matnrer  expoienoe  adixn*  him.    B^  fruit 

whitfh  be  bM  ooUeeted  ibr  JiTmaalf  end  other*,  riadden  the  la*t  yeazaof  hia  life,  and 

ingaw*  the  sotdial  eai  elevating  aenae  ef  gmtitBda,  with  whioh  w«  render  botnage  to 

the  vmacabkocmof  oUtge.    *'In  the  late  evening  of  a  much  agitated  life,"  Alexander 

Ton  Humboldt,  wboaavMy  name  iUobatea  the  idea,  layabe&ra  the  world  hi*  Ccamo^ 

'   ^  the  \fkm  of  whkih,  for  alaivit  half  a  oaotury,  had  been  finitirg  in  unocttain  outlines 

ba&reUaBUBd;"  md  with  it  k*  enkindlm  the  ipiiitof  emyane,  wbo*eTiawia  nrt 

'    aamwed  by  thcaebarriara,  which  only  too  cAenieparate  all  auUiBucnIhniiamingwdiug 

'   the  uaiMMal  from  the  and,  and  ralatirely  atvile,  amidni^  wbioh  italidljeaBbMaibelr 
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Not  in  sTBTj  ous,  and  not  Ibr  yarf  long  togedier,  oan  nudi  a  iiabl«  platni*  of  maa  b* 
■diibitBd.  Willi  the  dinuBiihuig  Tigour  of  Qie  ohaii((e  of  mattn-,  the  totdli  of  iUt 
pBdiiall7  mnki.  Mare  mA  moro  (IotIj  the  nntter  morea  bvax  tlie  digectiTB  orgna  to 
fits  blood,  from  the  blood  to  the  brain  and  miiNilca.  At  length  thnan  aotivitiM  iriMtlly 
OMBO ;  lor  aU  that  lirta,  b«an  in  itaelf  Ibe  gsnn  of  death.  Thoae  lawi  of  gtavitatioB 
-wfaioh  litei  at  amy  itage  of  lib  in  ■  neoeewy  mMenion,  lead  thimgh  gnnrth  t»  ptr- 
ttiMaD,  and  ftom  the  bloomiiig  prime  hj  ■  legreanTe  tranafcrmatiaa  to  deoay.  Not 
odIj  do  firt  and  water  diaoppear,  the  braie*  aleo  loee  in  cdnmrnftrenoa.  While  tiM  IMtv 
beixnne  rioher  in  lime,  haider  and  mora  brittle,  the  wrinkling  akin  ahrirela  ap,  tbe  esp- 
tilagee  ««tt^,  and  the  waUry  brain  loeea  more  and  mora  of  itaeaaentul&t.  HentaUT-,  as 
fiieTetiogndaeonrBeoonUnn«BiniinbKik«aprog;i«aeeTeotoda«th,  a  kind  of  rerolotka 
ii  tmially  oompleted.  Tha  menKHT  hMoatea  dnH,  nan  tar  yonthAil  laeaUealiaaa; 
•od  to  Ae  other  inftrmitiM  of  old  age,  a  hebetntiaa  et  the  Muaa  Anally  aujia'wuw, 
which  dittorta  the  jndgiosnt  and  itttny*  the  memory ;  the  old  man  wfao  waa  bafive  m 
nnetsble  in  hia  unbroken  eticngth,  bringing  out  the  ncolta  of  tha  eiperiaoee  of  Ida 
temsr  )Ue,  gradually  beoomea  the  image  of  a  holpkei  ohiM.  DiMohtUoa  then  beooBMa 
a  blaaiing,  and  wiA  reepeotAd  awe  wo  dnip  die  vail  onr  that  laat  pnof  of  fDeUMieM 
boat  which  no  mortil  being  can  eaeape. 

Matter,  howerer,  ia  immortaL  Into  th*  gnTe  we  let  fkll  the  noUtat  seed,  wi& 
ttfl  oertain  knowledge  that  the  tranaienoy  of  one  ftinn  "  whioh  haa  b««i  bleedud  by 
flieahnndBnoeof  yean,"  will  yield  to  floweriDg  and  fragrant  plant*  of  the  fldda,  to  ria* 
again  after  nnmberieee  tnnafotmatiooa  infrediandyDnthftalvigov,  and  atill  MHipentB 
In  the  taak,  tn  which  the  aioiit  of  all  homan  worka  oontimua  to  live  ammgat  vi,  liaihlB 
to  DDT  tmiiKw     For  die  epiiit  if  eternal,  aa  maaufiating  itaalf  in  etaraal  mtttar ;  iriiila 
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timoofyonth,  ao  the  yaang  not  only  reqnin  to  iatiify  thdr  ^^etite  oftener  than  adnlta, 
but  need  alao  a  mere  notritioiu  diet.  The  atbaotiTB  powra'  towardi  the  aliauutai^ 
prineiplea  ia-greater,  and  the  Uood  yield*  moie  to  die  iuauaa  in  ipite  of  the  esontiaa^ 
■nbtiaoling  altogetlnr  a  nudlsr  proportioa  bom  the  body  than  in  matmre  age.    If  Q» 

ajnlt,  thsrefne,  leqoiiea  tneat  and  bread  m  l^nminoaa  teeda  to  keep  np  the iiwaij 

atrengdi  fin' dw  ti«oa  ehasge,  tbi*  neoeaaty  i*  ao  mndi  man  Farcmptoiy  with  yoadi. 

At  tbe  time  ofbwailiffiibwn  boyhood  to  youth,  canmnat  be  taken  not  to  carry  tli* 
nnUtionadiattoexcaaa;  fccttiapaamtiallyiJiarartaMtio  of  healthy  deretopmen^  that 
pmnpitaiiee  leada  only  to  an  imhealthy  precocity  in  initinet*,  thongfatis  imd  actiona. 
The  ftemaliim  of  aemen  c«n*«a  the  aeznal  impolia.  Bnt  the  nmen  >*  nmaikalda  fix-  ita 
•mount  of  an  tdbominoiu  prinoiide;  and  hanee  an  oKseMdre  animal  diet  preoooiotialy 
aoudtea  the  aama]  impalia.  The  Inxnrioni  mode  of  life  of  tha  hi^w  nla»(a  in  town^ 
ii  a  main  eanaa  of  thoae  ilender  and  pale  flgurea  of  yonng  men  and  gn^  in  whom  a 
p«eoaioiu  instiiwt  haa  driran  the  freah  roaea  from  the  ehedu^  and  tha  marrow  of  youth 
from  the  limba.  It  ia  alao  (rue,  diat  a  too  eariy  reading  of  iatpaaaioned  poaby,  aid 
of  otlm  books  over-«»ilii^  to  tha  imagination,  alao  often  onalea  a  prematon  oonBdona- 
nenoftltadiflbrenoe  of  aax.  Thi*  maturity,  liailened  on  bcAre  tbe  detelt^ment  of 
die  whcde  organim,  fiitt  (ngcedera  thoae  fbdinga  in  th«  boy,  «^io«e  healthy  natui« 
ot^ht  proodly  to  bi«ak  away  from  them  to  find  in  tha  wood*  and  flddi,  achoola  aM 
booka,diatwiiohBlunildaronaethemiiidto  tmeandaolidmdecvoan;  at  a  later  period, 
Aa  ymmg  man  beeomea  tbe  Tiotim  at  apaad(m,11uenlynattirBlp«ttfMtlMiaf  whiofc 
ia,  in  otir  aodal  oimdition,  raawTod  fiir  a  more  mature  age. 


BFTBCM  OW  SIXI  OT  'SIFFXBXETT  DISPOSITJOIIB. 


11  adBgdMa  gntUMtton,  tbe  gtormg  Tonth  ihoald  be  prarided  wiCti 
mM  «nd  wgrtiblM,  w»lw  «nd  «cidiil»twt  barwigf  j  md  if  thm  hfi 
mmd  ia  nttdatflr  MOi^M,  and  he  takai  ibDndutezeraueinlliaopetitir,  thetuc 
Amge  viB  hmneaioadj  irawto  tb*  prapoitaooate  dardopmKit  of  ereij  put,  and 
7«tfli  wfll  a^a^  the  flcMniM  of  yonth. 

In  a«tn«  age  ■  flxad  diM  ii  the  1m«  utadftd ;  the  fUl-erown  mm  dinhuge*  m 
BiuJi  GarixmiB  xnd  ind  -wMer,  una  and  nrie  atid,  with  otbar  otoratitioni  m>tta«,a8  be 
tikv  up  itf  food  and  inhaled  (oTfen.  Buvrntabeoat  tneaaon  by  hii  fpitita;  the 
latter nonnkatftcqiimttj  and iiBOonerntMed thin  in  jonth.  firerjkindof  ezoeei^ 
httwaiB,  Miut  be  aroided,  and  thi*  ii  ia&llibly  eeearad  by  alwayileariBg  off  before 
appetite  baa  diMppMred.  Witbont  thii  pvouttien  ezi!«aa  ii  Maily  pgeaible,  beeamo  the 
liaitaddieof  <nirliiagt,  and  the  deaDite  power  of  onr  maromeiiU,  lortnct  the  pmrer  of 
tkaohange  of  matter.  Ifmaneatamotethanheazmtea,  thetiuaeabeoomeoTtriMdfld, 
whioh  iialaiigiin  their  actmty  >■  mnah  ai  the  imporeriahment  of  the  blood  and  the 
eoDM^tieBt  ddbetlTe  mrtrilien  could  do ;  fat  iiooUeoted  which  the  oxygen  doea  not  eon- 

entsebte  tltt  intelleot  '^^  tIih^fji  tbri>li*frfw*^  t*'''pH"g;^*''^*  it  diminiahea  both  tile 
atrangUi  of  tlie  mniclea  and  the  inelinilaon  tor  morsBunt  Thai  do  gjnttim*  giadnslly 
grow  laay,  iaipatieDt  of  tbooght,  anxieni  caily  for  repaae,  and  unfitted  bj' their  mnriddy 
framaa  to  embodj'  the  nxavl  and  intelleotDal  greabuaa  whioh  characteiiaea  noble^ninded 

ApMt  from  the  mode  of  lifb  and  the  degneoftemperataieof  theanmmadiiig  air,  the 

■titii  of  the  indiTidoal  ^werrei  a  speeiel  coniidaTation,  It  ii  tnw  that  bete  the 
gtadea  of  diSnenoe  are  ai  nomerona  ai  the  peculation  of  the  globe.  The  uatoial  dia- 
poaitioD,  with  a  oertain  teDdnoy  to  tnnneaa  in  the  ftmctiona  of  the  laahi,  gndnally 
ptodoosd  by  Oat  gdiool  of  Ufa,  fimn  the  chamcter.  The  greater  thii  flrmnaai  ia,  and  the 
U^MT  the  oonia^  with  which  it  ii  diaidayed,  the  more  natmalty  do  we  call  the  nan 
a  "dMnotet'' inthoBOOdeenaeof  the  word;  but,  inanmwh  aa  srery  indindoal  hold*  a 
iiiMM««iilji  deBned  poaitioit  in  hia  ralatiau  t»the  eitenul  world,  erery  one  baa  moiv  or 
ka  of  dJatinetlTe  ohaiMter.     On  aoooont  of  the  inmnnerafale  degi«ea  of  tianriUm, 


n  only  be  applied  to  the  extreme 


the  dlipoaition,  the  more  eaaily  the  man  is  exoited  by  etii 
alao,  win  be  the  timue-ohange.   Oenanlly  ipaaklng,  aiuih  indinduala 
fcod  man  frequcmtly  Omn  &oae  of  a  leai  ezoittAile  nattm.    With  indi- 
cia habit,  too  nntritioni  or  exciting  fbod  ia  to  be  aroided,  beoinae,  aa  a 
it  increaiea  thur  noTOD*  irritability.    Tdiwaent,  pawinnatn  natnm 
ardent  from  paitaMng  of  give,  heaxy  bread,  leKominoni  leeda,  oi 
qnantity  of  beer,  wine  or  Ipirita,  ooflta  or  teA.    By  thew  moie  ftp 
■Emenk  the  eircnlation  ia  aoodanted;  the  tiaanee,  aipadalty  tka  biafa,**^ 
withbkmd;  and  the  akin,  whioh  in  aoeb  peraona  la  Tary  eaaOy  dUad  with 
rad,  eapiMdally  in  the  eheeki.    Thiahntiamodaiatedbyeo^ingaUnMm 
Fmit  and  TegetaUsa,  theraCite,  wUli  lemonade  and  airailai  drinha,  an 
)  qnritiUKi*  and  ammatio  baieiagea. 
whoao  aotivity  of  the  bntin  i«  diqiro- 
gn*t;  whOa  tfafr  weA  digtatife  organa,  their  alow  fbnnaliait  of  bbod 
loeh  peraiA*  laquin  a  atimi- 
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briiDS  diet.  Ob  Mnooat  of  thnr  dov  digartaiK,  tho^  Ima  to  tdtot  Mwh  BaUlliaa* 
•amatbMan  M^digMtfU*;  iw^far  iiiMHUM>,utiMaitt  of  fiwkwdMMM, 
TMl,mattoDiiid*««l-bi<iutriBi]oajau«bMwitk  a  bhU  quatilT  of  light,  vctt-bakal 
bwdfOrofTsgatabk^  la  toti^  ifioe^  wiMi  Ma  in  mteato  vwitt^,  ■■  Mfi 
M  dnmg  tea  ■sd  ooffee,  aoodente  digeslioii,  ind  wiUi  thia  isditwtlj  tba  tMra»-cfaMi0»; 
tliar  prodaoi  ■  greatar  miifiBBitr  m  the  flMaOoM  of  Oa  dittae«t  Dtgmt,  and  tha* 

And,  Bnallgr,  when  a  dmr  tiiMi  iitangn  ttaiariariaBi  alio  #m  awin  parti  of  Aa 
aer*aa*  (fittiB,  tb«  biais,  and  qinal  ootd, — whan  di^  inriliWh^  b  «Ml«d  triA 
ithbj  moaoln,  a  pain,  flaodd,  po^  Ma,  an  inart  digMtton,  and  a  dAJiit  fcnMitic 
of  blood,  as  in  pUcgBtatie  panooa, — a  antoitiaoi  aajaal  diet  k  to  b«  oamMaai  with 
■tnmg  ipieea,  lining  bmr,  and  wiaa.  Tegatabla  ■"""■'■,  e^Miallr  nwta  *™t«i»t»e 
aHwh  ttudi  and (ogar,  moat  be  aradcd  byallndi;  andtethla  iwnw,  thatiaamh 
pnwoa  then  aaamumlr  siiMi  alnadf  an  axoBn  di^ioMtiBo  to  defoait  Ati  iriuekv 
being  itMlf  the  oaaaBqnCDos  of  a  leM  Tigorou  laqaiatioa,  bearwaa  a  gbacfc  to  Iha 
tjame-ehange ;  the  Isga  qnaotitT  of  fid  viOkliBwing  fton  tbe  oAk  aoDatitomti  of  Ae 
tdood  the  OKygan  neoeMarr  to  ta^ufiMnnrtion. 

With  tlia  lait-named  ohaiaiitariatka,  thoao  of  oU.  i^a  an  chiefly  to  ba  nlatd ;  far 
hen,  aleo,  the  cnltebled  acttritf  et  the  dig«atiTe  org«M  ie  Iha  nliaat  bat.  If  As 
dimiai»h«d  tcdyitj  of  the  tiame-idiange  ii  mtnibated  hj  a  l«ngud  a|ipetita,  it  ia  ae 
moch  the  mora  neoesni;  for  the  aged  man  to  ohoOM  the  loaat  saaly-digeetilde  faad. 
Leu  meat,  veniean,  (boog  Inotht,  Tonng  vegetable*,  and  toot^  ea  eanoto,  cxattaining 
abundant  nigw,  dtiuTti  Aa  ptetkraue;  wfaUo  etiwnlattog  wndiiaHnta,  ealbt,  tea,  a 
good  old  wine^  a  ittoog  bitter  beer,  ti^en  in  tmall  gaantitiei,  eemoeably  laomote 

f  B8.  Blatef  WcMaa^-ThegeneiallawaoftlieohangeofiBattBrerafiilAllediB 
tba  oaae  of  woiMn  tbnin^  anodier  dieb  of  davelopmeati  than  in  man ;  for  at  the 
moment  whmk  ttxatl  matotttf  begina  to  wanifnit  itael^  that  oonlinual  engroBiiratiim  in 
the  rahalad  oarbonie  aeid,  vhioh  ia  tb*  ftamale,  aa  in  the  olhei  lei,  laata  ai  Itmg  ai  the 
child  ia  glowing  into  the  aaiden,  oaaeea.  During  the  whole  tinu  that  the  praorealiTe 
bculty  peculiar  to  womea  exiitB,  a  unifoimitr  i^  maintained,  iriiioh  yielda  to  a  ilight 
inenaie  only  afto  the  ceaaation  of  thi*  faculty ;  attd  in  old  age,  *«  in  malei,  padnally 
dedinei.    At  erery  age,  however,  the  quantity,  not  mily  of  the  exhaled  carfaoaio  aeid, 

moacalar  powai,  and  a  caha,  oantenq>latiTB  aoliTity  of  the  tuain,  which  U  lea  eaaly 
aionaad  to  gnater  ezcftion  of  *V"^ti  abe  ia  alio  leai  inbjeot  to  wild  paaaian  ;  aelC- 
oonbol  aiipaan  to  be  the  neoeaaiy  nnnanqMnnii  of  ■■«to»i«i  aondilio»,  althouglL  the 
whole  poBlitNl  of  woman  ift  lifa,  and  partieularly  the  relatioo  of  the  Tni^hi*^  to  her  child, 
eombiiM  to  i*jt*i"  thcaa  miaital  peeuliafil^  into  Iha  true  fawiniTm  oaturo.  Tho 
stataial  laua  of  ttw  female  body  ii  the  beet  proof  that  neithn  an  arbitrary  ooarett- 
tioneliaai,  not  the  unutterable  longingi  of  the  youth  ■"'*"'r"g  in  nreat  hopee,  haTe 
eroked  (he  attention  and  tbe  oheofiil  eupport  whioh  ererywhve  man  have  derated  to 
the  funr  aax.  Although,  ia  many  unoiTilited  tribea,  the  Miength  which  woman 
gain  from  enduianee  eneoungea  the  men  to  burden  thea  with  eone^oudinglj  heaTj 
wmli  atiU  the  woman  enjoyi  ercrywhBe  the aieialance  whieh »he  neeeaeiiily  wanta. 
And  when,  with  a  hi^ier  cinliiation,  the  oonaciousieea  of  the  dependence  of  woman 
inenaws,  together  with  that  of  the  digni^  of  mothsduMd,  the  luperior  power  of  man 


iflbrdi  yoteotfan,  fail  Mciitanoe  beoomei  homige.  The  nudden*!  loreUneo,  added  ta 
Ae  dignity  of  the  wife  and  motber,  helps  to  adom  the  lifb  of  more  Tugged  uid  am- 
biticiiii  man,  ber  genOeneaii  of  "B"^"  producing  that  love  of  art  which  wt  often  repre- 
Knta  liie  wife  in  ■  noble  ideal :  this  ia  the  enjoyment  which  indenini&ei  the  wi&  for 
""     "  "  llife. 

The  sednded  life  naaally  led  by  woman  pTodncea  that  perfiNrt  symmetry  of  nature — 
that  t»»-in«iing  geredity  of  numncr,  by  whiiji  the  matron  is  diitlngiuihed  and  adorned. 
Bat  inasmuch  as  her  Ufb  ia  Un  agitated,  her  mannen  moro  aubdoed,  and  her  whole 
natore  more  aocartoned  to  aelf-deoial;  ao  «i«  the  contrasbi  leas  nailed  between  ono 
woman  and  another.  Their  oharaetaristica  are  lea*  diatinctiTe,  and  their  pecnliaritiea 
manifested  io  more  deHcate  and  minute  diatinctions-^diirtinctioiui  orJy  to  be  anmrately 
liNiinunatedbythemoBt  acnteobaerren.  Even  their  fe«tnrea  partake  of  thia  delicacy; 
and  the  painter  Suds  it  especially  difBcnlt  to  eatch  the  motv  delicate  peculiarittca  of 
opreaaion  in  the  Ibmale  &ce,  or  infiue  the  chata«(eriatlo  expreaaion  into  the  leas 
ttvngly-marked  leatniee.  In  woman  only  ia  found  that  chaimiDg  hannony  in  which 
it  is  fflonlt  to  pcnnt  out  any  aalient  part,  because  the  equable  and  cultivated  tone  does 
not  permit  any  partioolar  pMnt  to  be  prominent.  The  least  favourable  aspect  of  this 
harmony  lie*  in  the  greater  monotony  which  distingniahes  the  sex  from  man.  Of  this 
peenliarity,  the  giMter  equability  of  ibe  change  of  matter  is  at  once  the  consequence 
and  the  cause.  The  variations  in  the  quantity  of  the  exhaled  caibonio  acid,  so  great  in 
man,  dlsappevs  almwtt  entirely  if  we  compare  woman  with  woman.  "With  the  eicre- 
ticais,  moreover,  all  the  corpoieal  aotivifies  are  moderated  to  a  greater  nnifbrmity,  as,  on 
the  other  hand,  the  narrower  sphere  in  which  the  life  ef  the  woman  moves,  reduces  the 
change  of  matter  also  to  a  more  equable  eouise. 

With  thia  fact,  the  greater  neiroos  irritability  of  the  female  sex  in  general  i«  qnilo  . 
eottaistent,  fbrths  slighter  vivacity  of  the  change  of  nutter  prodnee  a  diminished  demand 
fur  nutriment ;  but  nutriment,  as  well  as  the  mental  impreamons,  belongs  tb  the  stimu- 
lants, in  the  wider  sense  of  the  word.  And  tiie  more  sparingly  the  atimulanta  are  used, 
the  stronger  in  proportion  is  their  effect,  and  the  more  quickly  also  does  that  effect  ag^ 
oeaae.  As  the  change  of  matter  ipeciflcally  etanpa  its  impression  upon  all  the  ftmctions 
of  the  body,  so  meet  women  are  easily  excited,  but  soon  r^ain  their  s^-coininand ;  in 
man,  on  the  contraiy,  the  stronger  im^ireaman  usually  produces  mon  lasting  affbct. 

i  99.  Aji>tlt»  of  WMaan. — From  tiiia  description  of  the  change  of  matter  in 
the  female  sex,  it  fallows  that  the  restorative  tubatancee  are  required  in  a  anutUer 
quantity  than  in  man.  It  accords  with  a  general  result  of  experience,  that  a  less 
notritious  diet,  or  nutritious  food  in  smaller  qnanUtiea,  suffices  to  satisfy  the  want  of 
women ;  it  is,  therefi>re,  no  prudish  or  dainty  affectation,  but  a  natural  abitemioasness, 
ateeh  leads  giris  and  women  to  partake  sparingly  of  food. 

Inpr^naney,  however,  whenthonurther  ha*  tofbtmbloodbothfor  henelf  andher 
o'i^iring,  a  gre^y  inoreased  appetite  i*  often  obecrrable.  Thi*  ehonld  be  satisfied  with 
easily  digestible  and  nntritian*  fbod,  as  the  salirtary  development  of  the  infant  is  as  much 
pnmoted  by  an  abundant  oonreyance  of  nutriment  to  the  blood  of  the  mother,  as  it  is 
aidsngered  by  t,  ooctrary  coniae,  in  which  her  healA  i*  impaired  by  difficulties  in 
ihgestion  or  indifffemnt  nutriment  In  the  first  days  *A«r  confinement,  ■  less  DUtrltioua 
dilt  must  be  chosen  In  order  to  prevent  inflammation,  gradoany  p«**ing  on  the  fifUt  w 
sixth  day  from  gniel  to  weak  btoth  or  heef-tea,  and  stronger  Ibod ;  during  the  foOowiiV 
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tine  Df  lacUiiig,  nnbitiaDi  olimsnti  md  benengM  ars  to  be  n 
oMeine  of  the  milk  can  only  be  fonoed  aC  albumuutiu  alimentuj  piinciplea,  theaa 
eipeciallj  must  be  tiken  in  the  form  of  auaX,  good  bread,  milk,  (^»,  and  umilai  diet. 
The  nigar  of  milk,  on  the  other  hand,  i>  only  fonoed  bom  the  conidtuenM  of  fat,  the 
butter  of  thMB,  or  of  eome  other  readily-Einaed  bt ;  and  hence  those  aliments  alio  aia 
of  high  Take,  in  vhioh  the  oonetilaenti  of  £it  an  most  abundantly  preaenL  Fat 
thig  reaaoD,  bread  and  potatoes,  chestnuts,  and  loguminoui  seeds,  taken  in  an  eaiQy 
digestible  form,  aie  exoeediugly  adrantageani  to  a  "^'""c  nothei ;  and  frnn  tha 
abundance  of  mgar  contained  in  the  human  milk,  it  ia  to  be  explained  why,  i 
cBsei,  those  «lipiimtM  irhich  aie  rich  in  atanth  angmeDt  a  tan 
this  respect  the  utility  of  chestnuts  is  wall  known )  but  it  is 
chestnuts  sapply  tha  whole  of  tho  milk  ;  tat  this,  a 
albuminous  alimentary  principles  is  required,  not  :»ily  on  acoomit  of  the  oaMitie  of  thA 
milk,  but  also  because  eipeiwaix  haa  shown  that  starch,  with  other  tnbstanoea  ol 
same  group,  is  tzanifbrmed  into  sugar  witJi  special  esse  by  tho  auxiliaiy  inflaonce  of 
the  albnminaiis  mattcn.  This  influence  is  so  great,  that  the  quantity  of  tho  miUt 
secreted  oonesponds  with  the  proportion  of  alhuminoua  nibstancas  which  have  becA 
digested  by  the  mother. 

A  wanty  food,  «i  the  oontrary,  <1iniini«li««  the  milk  in  the  hraaata.  Whoerec  hat 
been  unfortunate  enongh  to  be  called  in  aa  medioal  man  to  starring  infutta  too  far  gone 
to  be  saved,  and  whoever  has  witnessed  with  a  fselii^  heart,  cr  experienced  ''■"iTi'lf,  lb* 
inornate  relation  between  mothia  and  child,  will  readily  admit  that  the  most  aact«d  duty 
of  all  obligations  ought  to  be  that  of  securing  to  the  potv  mothcs  the  food  neoeHaiy  for 
herself  and  her  child. 

If  the  suckling  mother  has,  aa  a  general  rule,  avoided  all  alistonts  wMeh  are 
difficult  of  digMtion  for  her  (as  every  iodiaposition  of  the  mother  may  have  an  injurious 

iMid  fruits,  whidi  do  great  harm,  probably,  by  dissolTing  the  caseina  of  the  milk-globulat 
which  incJudfte  butter.    Thus  much  is  certain,  that  vinegar,  taken  in  consideiabla 
quaatitiea,  iliinini«lij«  the  """""t-  of  milk,  besides  nmdering  the  diminished  fluid  li 
TiotiitiaiM. 

In  CMes  where  the  mother  cannot  suckle,  and  a  wet-nune  ia  prefemd  to  attificial 
feeding  it  must  never  be  forgotten  that  the  w«t-nui«  is  to  be  maintained  in  a  healthy 
•tote,  and  ia  not  to  be  petted  and  spoiled.  In  opuloit  flunilies,  it  is  too  often  t}u 
practice  to  ^vrida  a  stout  and  healthy  wefr^iane,  with  the  view  of  making  her  ooio- 
fortaUe,  with  luxorions  food  and  dainties  to  which  she  haa  not  been  accustomed. 
niis  iojuriona  practiM  too  often  brings  on  diSctiltiGa  of  diguafjou,  M  a  fint  cmee  of 
indisposition  or  actnal  disease  in  the  wet-iiuna ;  while  the  babe  is  a  anffetrr  finiin  the 
inconsiderate  pampering  and  daintine«  of  die  pcnon  who  suokle*  it  WithoiU  giving 
more  attenlini  to  this  anbject  than  it  would  eeean  to  require,  I  would  lay  paiticulai 
■tress  upon  her  being  kept  in  all  respeota,  in  tbod  and  manner  of  living,  ss  much  m 
posaiblo  in  the  tame  condition  as  she  has  been  fbimerly  aocustamed  to,  when  in  bar 
usual  stale  of  health  and  in  the  ponecrion  of  abundance  of  milk. 

On  aecount  of  the  greater  iititabilitypeonliar  to  WMneu,  they  oonunonly  have  a  dis- 
inclination to  strong  condiments  and  exciting  bevemges.  Toct^beand  teaoDlydotlwy 
accustom  thamsalvea,  and  that  to  (uch  a  degree,  that  ^y  do  not  su&r  any  injurious 
effect  from  them.  Both  beverages  ate  much  relished,  eqieoially  by  aged  wMncn.  In 
general,  however,  oeitber  tea,  coJIee,  wine,  nor  any  of  the  besting  <yindimei>t«  an 
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irkJeaone  for  Sib  Anula  sai ;  of  then  kliments,  tM  ud  oofibe  onlj'  ought  to  be  taken, 
and  that  in  great  moderatioD,  diluted  with  a  laigo  proportioa  of  milk ;  thit  ia  nuat  em- 
phaticaU;  to  be  reoomineiided  at  thoae  hmmm  when  pA  <n  wi&  ii  eapeoiallj'  i«iaiiided 

ooAbe,  tea,  wine,  and  spioea,  iC  taken  ia  abondance,  are  diredlj  injuiioua. 

With  napect  to  lea  and  oo&e,  ipeeiBl  cautitin  mmt  b*  obaorred  during  picgnanoy, 

taking  tiieiii.  Ai  thia  pindple  ia  oontaioad  both  in  tM  and  ooSee,  theae  beraragc* 
ou^t  to  be  talun  in  DMiaiatiOD  onl}'. 

i  lOO.-'JHvt  of  tlM  artl— n. — An  ootiTa  change  of  nutter  incnaiea  tbe  nuu- 
mlai  power ;  but,  on  the  other  hand,  the  ezortioni  of  tha  muaclea  amgDieDt  tlie  aotiTity 
of  tlie  excietioiia.  He  who  digs  the  aoii  with  the  apada,  or  wields  the  hanuoer,  who 
bieak>-iD  hnus,  orwuiden  In  the  open  field — not  onlj  penpiraa  mora,  but  also  bi«*Ihea 
Dot  B  gteater  quantity  of  carbonic  acid,  and  voida  more  urea,  than  the  man  who  by 
laxuriinia  and  indolent  tnnquillity  enoouragea  the  &t  of  hia  body  and  an  inavaaa  of 

A  real  derelc^iment  of  itnngth  ia  inaepanbl]'  bound  up  with  an  actiTe  change  of 

exchange*,  nceiriM  while  he  gin*.  Tb«  petmanence  of  the  aubstanoe  doea  not  eon- 
tribute  to  the  ioonaM  of  aetivit;.  I  hare  already  semal  timea  ezpreaaly  mentiooed 
dkBt,  tlHni^  the  prcaence  of  nutter  ia  th«  condition  of  all  acliTity,  yet  the  rqid  more- 
ment  of  thia  matter  only  iotenaiSe*  the  taanifeatatwD  of  power.  The  limba,  tharefbre, 
if  kc^  at  reat,  relax ;  and  in  tctuin,  the  whole  adTaiil«ge  of  eieioias  conaiatB  in  the 
exeretian  of  tJu  natel«a  being  augmented  by  their  ezeitirai,  the  nubition  of  the  tiaaue 
being  increased  by  that  augmented  ezcration,  and  the  ifgeHtb  being  rouaed,  ccneapon-  / 
dently  with  the  neceaaity  of  forming  new  bbod  oeeasiaLed  by  the  aocoleratsd  oioretion 
and  nnbition.  The  n^  change  at  matter  inereaaai  the  power  of  ths  organs,  juat  aaj 
the  exertion  of  tbm  limba  pnanote*  the  change  of  matter,  and  tha  increaae  of  muacol^fl 

But  to  attain  this,  an  abundant  reatitutien.  ia  an  indiapenaabic  coadition.  It  ia,' 
tharefare,  equally  oonaiitBnt  with  eoooomy  aa  humanity  for  those  who  amploy  labouren 
on  heavy  work  to  satisfy  the  more  frequently  and  sinmgly  reourring  appetite  of  their 
wotknuu  1  fin  it  ia  only  irtLsn  the  woikmaa  tbiives  that  the  track  can  prosper.  In- 
soffident  Ibod  caoaee  ftiebleneaB  and  inortneas ;  and  the  maatsr  who  acaiitily  leeda  hia 
woAmen,  loam  mom  in  the  dearsaaed  ftretigth  of  their  anna,  than  the  alimonta  would 
cest  Um  which  would  raise  at  omoe  tho  Talus  of  their  aohiaromsnts,  and  the  dignity  of 
their  natnze.  Hare  other  nation*  may  look  at  the  example  of  England.  Itis  true  that 
eren  there,  Ihouianda  of  operatire*  in  the  mann&ctotte*  itarre  in  hunger  and  filth, 
•ending  up  a  mi^ity  and  growing  acoasation  into  the  palace*  of  the  wealthy  clasica  -, 
hot  England,  i^TBcthaleaa,  pMacaaea  a  great  numba  of  workmen  who  owe  to  her 
mitiitioas  beef  ^  vigour  of  theit  Umba  and  the  magniflcent  prodocts  of  their  indus- 
trious handa* 

By  eTtryimeaigagadin  heargr  bodily  Ubonr,  a  nutntaoos  diet  ia  requited;  and  aa 
in  a  raidd  change  of  matter  tha  digeatiaa  pattidpatea  in  the  acting  of  ths  otiier 
finutiona,  the  ^ipnqiriate  ■I'"""'**  hwe  aie  meat  with  bread,  containing  a  large  pro- 
poction  of  gluten  and  leguminous  seed* ;  while  the  preierabla  meat  ia  bee^  containing  a 
good  quantity  of  fibrins, — in  a  word,  ths  nuMt  •erricesble  aliments  hero  are  thoae  which 
*i«  alio  tha  moat  difficult  of  digcation.    JUid  these  mors  especially  deaervo  prejerence,  if 
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drcmnilancM  or  the  kind  of  emidoTinnit  render  It  impoMible  IranwdliMf  to  wtt&ttj 
the  want  of  food  recuning  at  ahort  intcrrsli ;  tiw  (JlnunU  in  thU  cam  ara  rendand 
more  difficult  of  digestion,  throuj^  their  being  mora  alowly  tranifraued  into  the  oon- 
■tituenta  of  the  blood  and  tiaauea,  they  aim  ondai^  laM  rapidly  tliat  deooBqioaitiai) 
which  tnmamutea  them  into  tho  ezcretitioiui  anbatanoes.  By  thii  ationg  food  tho- 
labomer  ii  enabled  to  reaiit  tha  calla  of  hunger  Ibr  a  b>nger  period;  and  tfaia — in 
apite  of  the  obstinats  denial  <rf  moch-i^iilDaajilien  who  are  deluded  by  their  ovn  loxn- 
riouB  lib  into  a  contrary  belief — ia  the  Imting  enemy  whoae  attaoki  oontinnally  irritato 
the  nniious  pater-ihmiliaa  among  the  poor.  In  theae  oiromnata 
•eedi  «xe  an  essential  alleriation  to  saffiirings  arimng  ftom  hnoga'. 

Corporeal  exertion  incrcaaei  not  only  the  expenditure  of  earbonic  add  and  nrei,  the 
TOidance  of  water  as  veil  ai  the  eicretion  by  the  longs  and  kidneys,  bnt  the  eqcodk- 
tnre  by  the  skin  and  sndoriparona  ^nnd  ia  also  fti^mented.  The  loaa  of  water,  patti- 
cularly,  ii  increased  by  those  actions  which  directly  produoe  ■  more  thondant  evaptmilion 
from  the  nucons  membrane  of  the  tongne,  throat,  and  longs;  as,  for  instance,  by 
talking  and  reading,  by  singing  and  blowing.  Hence,  tMohan  and  teotnreiB,  aingcta 
and  ImiDpcten,  gEass-blowers  and  public  criere,  are  a&bjeot  to  eilieme  tliint ;  so  also 
are  all  workmen  who  from  their  avocations  are  oiposed  to  a  high  tempecftture,  which 
Bdmulates  the  sctiTity  of  the  skin,  and  in  a  high  d<^tee  augments  the  perspintioii. 
This  ezdta  in  glass-blowers  tho  desire  for  drinking,  and  is  the  qiain  «nae  of  the 
oflen  rotoming  thint  in  smiths  and  iron-meltos,  sugar-boilen  and  ooi^  bakcn,  and. 
gnrdenen  woiUng  in  hot-bouses.  On  the  oontraiy,  thint  is  at  a  ounummi  in  flahsimeil 
and  sailors,  who  mdinaiily  lire  in  a  moiet  atmoaphere,  into  which  a  smaller  qnantity 
of  water  escspca  itom  the  human  aldn  and  Inngs.  That  aailois  are  partial  to  brandy 
and  other  ipiritB,  ariaes  from  another  oanse ;  for,  on  the  one  hand,  lliroa^  the  alcohol, 
which  demands  the  inhaled  oxygen  for  its  own  oonsunption,  the  food  of  these  labonrera, 

ffhichmaybe  limited  to  a  scanty  meal,  enables  them  to  hold  out  for  a  longer  time;  and, 
tho  other,  the  fat,  which  the  alcohol  assists  to  preserre,  frequently  proteota  and  oom- 
Is  the  mariner  in  the  rough  weather  to  which  he  is  exposed. 

A  good  beer  paitakea  in  all  the  adTaatage  of  the  alooholio  bareragsa,  and  at  tha  tame 
time  oseftilly  quenches  the  thint  by  its  more  abundant  amount  of  water.  Hence,  this 
licTBtagcisparticulBilyadiptodtosBtiaiytheftequentthintoansedbybodilrexartiosi;  it 
is,  therefore,  a  laudable  custom  to  tefreahaitisans,  who  have  to  woA  hard,  intheaom- 
ing  and  afternoon  with  a  glaaa  of  ale ;  this  bererage,  by  its  proportionate  amount  of 
albumen,  which  is  equal  to  that  of  fruit,  supplies  even  a  direct  snbetitnte  Sot  food* 

}  101.  BUtof  th*  Axtlrt  andXdtuur  Mmi.— If  the  brain,  like  any  other 
part  of  the  human  body,  is  snbjeet  to  the  proooseea  of  tisane-change,  it  is  avident  that  a 
greater  activity  of  this  main  organ  of  the  nerrous  system  will  angment  the  product*  of 
decomposition.  Thnsall  the  senaatiimi  and  paaaions  which  increase  the  mental  action — 
OS  hope  and  joy,  angpr  and  ambition,  suspended  expectance  and  happy  love — excite  the 
instinct  fbr  food.  By  Tigorons  exertions  of  the  will,  acUTs  imaginatioD,  sustained 
thought,  the  change  of  matter  ia  likewise  accelcmted.  It  ie  true,  this  does  not  prermt 
one  sensatioti  from  being  able,  as  it  weie,  to  neutralise  another.  How  often  ds  we 
observe  that  from  joy  or  love,  anger  or  suspense,  a  person  cannot  eat — or,  in  other  words, 
the  smsation  of  hunger  is  not  peneived— iriiilB  the  intdleetual  pow3r  of  die  brun  ia 
ovoT-exerted.  Bnt  the  denre  tat  eating  and  drinking  is  only  momentarily  blunted ;  aod 
after  aome  time  hunger  and  tUrat  ra-asaert  their  dumi  with  a  double  fot«e. 

The  br-sptcftd  error  that  mental  activity  does  not  ineieasa 
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mattei,  <nigiiiatai  in  our  nipiipiuice  to  admit  the  tust,  n  atran^j'  fiireed  iqion  o 
obaomtioii,  that  the  power  ia  iiiNpaiBble  from,  the  matter ;  for  how  many,  «Tea  of 
then  who  have  ezoloiiTel;  derotcd  themaalves  to  the  obaerratiaa.  of  nature,  amme 
thema^vea  in  Tain  ipecuUtioai^  abinit  an  eaaence  of  bodies,  ezCecnal  to  or  horeiing  OT«r 
them.  And  how  few  hate  a  oImt  inai^it  into  the  poaition  wliieh,  ddos  ^doo,  can 
DO  more  be  btuu^hod  &om  adenoe,  that  the  total  of  all  qnalitiea  nuke*  the  eaaenoe  of 
s  body.  Only  too  often  wo  may  obaerre  that  in  an.  nnguatdfid  moment  intelligent 
men  freely,  and  withont  piejndioe,  aaaert  in  aome  ain^  initanoe  th«  doctrine,  that  their 
mental  aotuma  aie  nsiditioned  by  the  matter,  which  by  the  Dotriment  is  oonveyed  to  the 
brain.  But  as  aoon  as  thia  aeoming  casualty  ia  raised  to  a  generallaw,  Iheyaietairifiedby 
their  own  signifloant  preaentimentii,  and  fly  &om  the  oleameas  of  convictian,  in  which 
mly  they  could  find  Batjabotioii.  Thii  vague  aepaiatian,  faowevor,  of  natter  from  power, 
which,  pursued  to  the  eitieme,  would  lead  us  to  ascribe  an  immateiial  apirit  to  iteel 
and  amber,  and  othec  natcsiial  aabatanoes,  ia  not  the  only  cause  of  the  frequent,  bat 
iUse  docbine,  that  the  niatter  is  not  wasted  by  the  pictures  of  the  imaginatioD  and 
combinations  of  thought.  Commonly  the  sitist  Or  literary  man  ia  compared,  not  with 
peraona  who  live  quietly  and  in  indolence  a*  legirds  theic  thoughti  and  sensatians,  but 
with  the  corporally  active  artiaaDS.  In  thi4  case  it  is  too  readily  forgotten,  that  whUe 
in  the  intelligent  voikman  the  biain  is  not  inactive,  the  change  of  matter  ezeited  by 
mental  exertion  in  moat  artists  *od  lilenuy  men  ia  moderated  by  their  sedentary  lives ; 
and  yot  an  intBuaae  of  the  temp«ratut«  of  the  body  and  of  tho  desire  for  fbod  does  tutoally 
tike  place  in  eonsoqoeace  of  mantal  efEbrt.    Artists  and  literary  men,  aa  well  us  the 

)an,  have  to  compensata,  by  a  greater  si^tply  of  nutriment,  for  the  increased  coa- 
Bonqitiim,  whidi  tnuslbnnB  the  easaitial  conatituant*  of  their  bniiu  into  the  decomposed 
ingredients  of  their  excretions.  It  is  well  known,  that,  notwithstanding  their  sedentary 
life,  artisla  and  literary  men  tuffer  from  corpulence ;  and  no  one  expects  lo  find  that  store 
of  the  more  constant  constitnents  of  the  tiuues,  and  which  wo  may  term  i^t-formen,  aa 
charaoterixing  men  of  mental  aoUvity,  exoclling  by  their  aooomplisheients  in  art  or'' 
soienoe.  A  large  body  and  fleshy  &oe  may  be  suitable  far  monks  and  gluttons  longing 
for  repose,  but  it  is  not  adapted  for  man  of  iateiteot .  Abundance  of  iat  in  tike  blood  of 
the  brain  paralyses  thoogbt,  aad  hangs  lead  upon  the  wings  of  the  imagination. 

As  a  sedentary  life  renders  digestion  and  the  fbnnation  of  blood  difficult,  end  mode- 
rates tho  secretion  preceding  dccompoutioD,  which  ia  increieed  by  the  activity  of  the 
bnin,  the  artist  and  literary  men  have  to  ebooce,  within  the  limits  of  a  nutritioua  diet, 
the  more  easily  digestible  Bliments.  A  well-baked  bread  and  lean  meat,  combined  with 
yonng  vegetables,  and  such  roots  aa  are  easy  of  digestion  and  oontain  a  considerable 
proportion  of  sugar,  form  a  wholesome  diet  br  tlunken  and  poets ;  a  large  quantity  of 
Ir-piTninciiu  scodg,  heavj  bread,  rich  pastry,  and  greasy  meat,  create  those  irritable, 
monse,  and  almost  always  slendm  atit°*r"™i  who  have  permitted  melancholy  thoughts 
"ai  gloomy  imaginations  to  eclipse  all  h^tpier  views  of  li£i  in  them,  so  that  they  have 

le  to  oonaider  rods  and  fiittera  aa  the  moat  important  promoters  and  piotectora  of 


nta  and  stimnlating  beverages,  if  not  taken  in  eices*,  are  to  bo 
bo  all  men  whose  tml  ia  principally  mental,  tor  a  twofold  reason.  Spice*, 
beer  and  wine,  tea  and  coffee,  if  moderately  taken,  stimulate  the  difietent  digcstiTe 
^ands  to  an  abundant  secretion,  and  therefore  promote  digestion,  which  in  a  sedentary 
life  is  ao  apt  to  become  aluggiah:  thia  ia  one  aapeot  of  their  usefiilness.  The  other 
■^DCt  bean  directly  on  the  brain :   as  the  activity  of  this  organ  pcodomioatea   it 
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leqnlns  ft  oooslantly-raneired  (timidiu;  benoe  dta  hatting  tplcto,  wiHi  irine,  eofe^ 
and  tea,  we  ftppmpriate  end  nnCiil,  imparting  a  boldor  rweef  to  the  tnental  a»- 
tiTity,  which  creatM  images  >nd  oomUneg  thought*  into  ju^ments.  The  oftener  the 
■tunnlant  it  luod,  the  goMta  ii  the  quantity  mquired  on  every  mbseqnect  oooakm,  in 
order  to  pn>dDoe  the  mne  degree  of  excitation.  Tliis  oontinnally  augmenting  waite 
origiaatei  a  habit,  and  impain  aenaibility ;  for  die  ft«qiient  repetitiDn  of  the  exoitanKnt 
prodncea  cthauatian,  and  the  ezhaoated  ocgan  is  only  able  ta  perfiinn  ita  peeuliar  ftmo- 
tiim  irheii  the  atimnlant  aeta  again ;  tbii  wonld  indiittte  that  a  frequent  change  in  the 
mode  of  living  ia  neecaaary.  There  are  many  litarajy  men  who  cannot  write  anocowfuHy 
unti!  they  have  increaaed  the  activity  of  their  brain  by  tea  and  coffee,  and  in  aoane  raicr 
eiues  by  wine.  I  Bay  in  rarat  oaaes  by  wine ;  tor  while,  from  ita  action  upon  the  jndg- 
nient,  tea  is  espoeially  proper  for  die  literary  man,  and  while  cOffee,  by  «"'™»*i"g  nmnl- 
taneoady  both  tbe  judgment  md  the  imagination,  bebmga  alike  to  the  literary  man  and 
the  artitt ;  wine  ia  the  moat  appropriate  benngo  for  Uis  latter,  who  demands,  aboro 
all,  that  hie  diet  may  itiniulate  flie  imagination,  Bbarpentlie  eaues  and  the  mcmmy,  and 
facilitate  the  oombinatlon  of  ideas. 

Provided  only  that  a  eertain  limit  is  observed,  there  remlta  no  disadvanlngc  from 
the  use  of  stimnlante ;  if  they  ore  taken  to  sncli  a  degree  that  edianstian  ainhs  into  a 
eontplele  mmibness,  the  greatest  quantity  of  the  strongest  stimulant  beoomes  at  length 
ineffective.  Wbea  by  habit,  however,  the  stimulant  has  become  a  neoeemty,  an  ener- 
vating rdazation  infUlibly  follows,  aa  aometimo*  nummfally  iUnatnted  by  less  pru- 
dent literary  men.  The  stimulant  oeaies  to  excite — the  debilitated  organs  have  alr«tdy 
been  indobted  to  it  fi>r  all  the  activity  it  can  give.  In  this  caw  the  victim  eontinnea  to 
Bcok  hia  refogc,  nntU  dai^eions  diaeasea  of  the  stomach  cripple  the  i^geitivc  powers ; 
with  the  decay  of  the  i^gostivo  oi^iana  the  fonnatjon  of  blood  and  nutrition  an  dittnibed ;. 
and  with  the  digeation  vanidi  oleameaa  of  thought,  acutcneas  of  tbe  senses,  and  the 
elasticity  of  the  mnscles. 

}  1D2.  Blet  In  SnnaMT  tad  Wiatai. — In  considering  the  wide  diverei^ 
between  the  modea  of  life  of  the  inhabitants  of  the  tropica  and  the  temperate  and  frigid 
Eoncs,  one  ia  indnoed  to  suppose  that  tempemtnre  must  exeiciBe  an  essential  inflncncc 
upon  the  change  of  matter. 

This  supposition  has  beoomo  a  certainty.  Tt  has  long  been  known  thai  in  a  hig^ 
temperature  the  evaporation  frmn  the  skin  predominatos,  white  in  cold  weather  a  greater 
proportion  is  eicretod  by  the  urine.  This  increase  of  urine,  which  in  health  is  BMin- 
toincd  during  the  whole  winter,  is  acoompanied  by  an  abundant  fbrmation  cd*  nrva. 
From  these  obaervatione,  it  would  vpfoar  that  a  highor  temperature  diminishes  the 
quantity  of  carbonio  acid  exhaled  in  a  certain  time,  and  consaqaently  that  1^  waimth 
thetwomoatimportantproduotsofdecompasitionaTediminiahod;  it booomca indubitahlc 
that  in  sununor  the  eietetioD  is  weakened,  and  in  winter  increased.  To  the  excretions 
Eorrrspond  the  nutrition,  the  ibrmBtion  of  blood,  end  the  digestion ;  henco  ronilts  the 
necessary  conclusion,  eonflrmed  by  daily  cipciienec,  thatin  aonuaer  we  digest  a  smaller 
quantity,  and  that  more  alowly. 

Th4  relation  caused  by  frequent  and  abundant  res[uralion  renden  digeation  more 
inactive.  Inasmutdi  as  the  fOTUution  of  Mood  and  the  nutrition  of  the  tisanes  pro- 
gress more  alowly  in  sunuucr,  we  are  then  less  fit  for  any  kind  of  exertion  than  in 
winter ;  and  ainco  wo  obaerre  this  diffinenoe  the  most  strikingly  when  n  rapid  change 
has  pmdnecd  a  great  alteration  in  our  exerotians,  it  is  apparent  why  a  walk  or  anv 
violent  movement  so  nadily  tires,  wbrai  the  mngh,  damp,  mid  cold  weather,  amid 
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wldAlliewiiitarKtoflaitake*  tU  Imtc,  hu  anddenlr  yielded  to  a  tunny  ipring  day. 
It  ii  only  vhan  n  hare  beomie  gndiully  aoouMomed  to  the  Lea  utive  ohinge  oi 
utter  thit  llie  expending  liib  of  the  Tegetebls  world,  awakening  in  the  fi«ihneM  of  its 
funliuii,  doligUe  ua, — that  the  illuring  itiaiiu  of  the  soi^[itars  of  the  gniyn  exert  Iheir 
hll  infloenoe  npon  onr  natme ;  bnC  with  the  letaided  moremeixtB  of  the  change,  all 
these  impreaeiona,  efleetive  as  they  ere,  inrite  m  rather  to  tranquil  enjayioent  than  to  a 
TigDTOUB  actiTity.  If  the  "Metfmr  tutnU"  &nt  exhibited  iteelf  under  Italy's  wiim 
■nd  Braene  sky,  with  us  the  aweet  delight  of  oiJm  wnsatunui,  the  intenuty  of  which  ia 
■aldom  durtnrbed  by  «ner^,  i*  the  pririlege  of  tpiiag  ■■  Hay  is  the  month  of  loYe  end 
enjoy  ment. 

But  if  in  antomn,  wbral  tbe  opproMtTe  mntneT  diya  faaTO  peaeed,  there  suddenly 
appear  much  cooler  but  moie  genial  weather,  we  feel  impelled  to  a  eheorfiil  assidnity. 
The  qoiokcr  morement  of  matter  eamei  ui  along  as  it  wen  with  the  flowing  stream ;  end 
we  often  see  aohiered  in  a  few  days,  what  had  loin  in  our  mind  for  weds  witllout 
our  ha'nng  been  aUe  to  And  the  right  diipoaition  to  attempt  its  aoc<anplishment. 

These  diSbrraces,  howerer,  are  most  obserrable  in  laboureis  with  the  toiin.  Thcao 
who  rely  on  thoir  bodily  exertions  md  are  neror  out  of  exercise,  are  as  actiTe  in 
spring  as  at  other  timea.  And  naturally  so ;  for  in  the  restless  circuit  of  cause  end 
effect,  which  the  change  of  matter  embraoet,  they  increaso  by  their  eniogy  the  more- 
ment  of  the  matter ;  ind  while  the  ortistn  continnea  with  an  industrious  hand  to  labour 
Ibr  a  living  for  himjclf  and  his  flunily,  while  the  farmer  looks  forward  to  the  encouraging 
reward  of  hie  labour  in  a  rich  harvest,  which  ho  exb^ts  fiom  the  soil  by  his  activity, 
and  for  this  ehmu  neither  heat  nor  labour,  the  chan^og  matter  of  his  system  remains 
equable  and  well  balanced. 

No  inAueDoe,  however,  pane*  without  simie  e^eL  While,  therefore,  in  suBuner,' 
11  at  other  time*,  occupation  and  age,  habitude  and  sex,  unite  with  tcmpoatuie  in 
determining  the  iduuce  of  food ;  certain  rules  may  be  deariy  cstabliBhed,  if  in  this 
Mries  of  cunbined  and  mutually  reactive  influcncce  wo  sepontriy  aauidci  beat  and 
Mid. 

In  summer  the  desire  for  food  it  diminished,  becante  the  oonnunption  of  the  tissuet 
ii  leas ;  a  smaller  quantity  of  nutritious  food,  or  loss  nuttitioaa  but  easily  digestil:^ 
aUmonte,  are  to  be  taken.  The  meat  of  yoimg  «'ii»inl«,  young  vegetaUes,  edible  mots 
containing  abundant  sugar,  fruits  and  salad,  are  also  much  relithed  in  sununer.  Tho 
predilection  for  cooling  beverages  at  this  seascn  has  a  perfectly  rational  basis,  as  tho 
heat  frequently  prodneea  palpitation,  while  the  less  rapd  deoompoeition  of  the  tissues, 
which  ia  peooUar  to  the  warm  season,  retards  the  tranafonnotion  of  the  blood.  Cooling 
■sd  diluting  beveiaget  oont^ing  vinegar,  cnrrant-jnioe,  laspbeii  y  •vinegar,  and  wster, 
operate  against  this  retardation ;  but  tbe  polpitatitms  are  only  iDcrsased  by  heating 
bsvcrajies  and  ^ioea.  An  abundasoe  of  sjurituoue  liquors  is,  therefore,  doubly  injurious 
ID  summer ;  for  die  alcohol  deprivm  the  constitucnta  of  the  body  of  the  inhaled  oxygen 
which  is  ueoctaary  fbr  Ihii  deoompoaitirai,  and  also  for  the  animatitm  of  the  corporeal 
functions.  For  this  reason,  in  summer  the  lighter  sorts  only  of  beer  and  wine,  which 
contain  a  small  proportion  of  alcohol,  ought  to  be  chosen.  It  is  slso  impratant  to  bo 
moderate  in  the  use  ij  heating  sjnoes,  or  to  allow  them  only  where  a  certain  excitement 
of  the  digeatiTe  activity,  within  the  limita  of  health,  is  wished  for. 

The  greater  oiponditure  which  distingniahea  the  winter,  neoesssrily  leqnires  greater 
supplies.  In  this  teaaon,  therefore,  the  increased  wants  of  the  appetite  have  to  be  satis- 
fied, snd  the  tnaro  nutritioaa  alimmits,  with  those  which  ore  more  iiiffimiit  of  d^wtion, 
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•IB  widi  good  reuon  lelcated.  The  Istter  an  euHj  maMeied  by  the  augnunted  i1ig.M 
tive  power,  vhila  the  greater  proportiim  of  alimDatary  principlei,  contained  iu  tlM 
fcimer  dua,  ii  gradujilljr  b-amfaimed  into  the  conititueata  of  the  blood,  and  aloirlj' 
cmveyed  inta  the  oiraulatiim.  Faimaceoai  food,  containing  a  large  propcxtlDn  of 
^vten,  dij  legnminoiu  leedi,  and  &U7  poi^  are  in  vintcr  mneh  mora  eujlj  ilinmh  J 
than  in  mnuoer.  In  winter  the  fat  11  much  mora  eaiiljr  burnt  into  sarbonio  add  and 
wit«r,  aa  ii  proved  by  the  increase  of  tho  carbonic  add  which  we  breathe  out  ia  winter. 
The  oxf  gen  which  in  taken  in  alu  acta  mora  Tigoronaly.  Althoo^  the  fUi,  on  aocoiMt 
of  thsit  abundaotly  propoHiimBte  amonot  of  carbon  and  hydrogen,  are  etaily  oontbnatibla, 
y^  they  differ  bom  the  albominoua  tubatoncoa,  ai  well  ai  &om  the  oonitituenti  of  Uit,  iM 
requiting  a  greater  propottian  of  oxygon  in  order  to  be  really  burnt.  Ia  jumimwy 
theicfate,  and  In  hot  -l''"i*''"|  where  the  oxygen  ia  leaa  efficient,  the  &t  of  the  food 
ia  digeated  with  much  greater  difficulty ;  hence  the  preference  given  in  the  tn^ca 
to  the  oonatituenta  of  fat  over  the  &ta  themBolTee,  jm  &  circamBtanoe  ariatng  froM 
natural  l«wa.  So  Icog  back  w  the  timea  of  Herodotus,  we  know  that  in  hot  climatee 
people  lived  chiefly  upon  a  veg^able  diet.  The  inhabitanta  of  the  iiUndi  of  th« 
Pociflo  Ocean  very  eeldom  eat  Sah  of  any  kind,  and  poik  and  fowl  (Mily  at  feadval*. 
The  food  of  tiie  negro  is  [ice,  miUet-seeds,  maize,  and  roote  containing  a  giMt  quantity 
of  starch.  The  chief  meal  of  all  inliAbitants  of  the  tropics  oonsistB  of  tioe.  Heve 
we  meet  also  with  an  iUustretion  of  the  not  unfroquent  faet  that  a  custom,  an>a- 
rantly  traceable  to  superstitioa,  is  really  founded  on  a  deeper  and  more  ndionll  founda- 
tion ;  for  inasmuch  as  at  a  high  temperature  fat  is  leas  easily  deoompoied  through  the 
diminiihed  actJTity  of  our  lungs,  a  correct  interpretation  of  jiatuial  phenomena  luu  led 
to  the  entire  pn^bition  of  pock  during  summer  to  the  inhabitants  of  Southsm  Italy, 
and  allogethm'  to  the  Jews  in  Palestine.  Obedience  beoomes  superstitian  only  when  it 
continuea  to  exist  after  the  reason  for  the  law  has  ceased. 

If  in  lummer  evoTdung  must  be  avoided  which  abaorba  the  oxygen  ao  neceasarj 
finlbeocganieoouitituanlsof  thebody;  eo,  ontho  other  hand,  aliments  m«y  be  tBkeaia 
winter,  wbich  moderate  the  decompontion  at  our  tisanes,  produced  by  the  oxygen ;  heooe 
we  can  bear  in  tlie  winter  not  only  B  richer  diet  than  in  aumnier,  but  thoae  bevoragea 
are  also  reliihed  which  by  their  abunilanae  of  alcohol  retaid  the  concumptton  of  tb* 
constituents  of  our  body.  It  is  inotmceiTable  to  me  how  phyaiologistj  can  preach  the 
tenundalion  of  brandy,  when  I  consider  the  simple  fhct,  that  the  further  nrath  the 
greater  its  conaumplion.  Wiiile  the  inhabitant  of  the  South  of  Qermany  ia  satiofled 
with  the  pioportioD  of  aloohol  wbich  he  takes  in  beer  and  wine ;  in  Northern  Oemany, 
Holland,  andKngland,biandy,  gin,  and  other  apirita  are  taken;  but  the  Enaaiana,  Swodea, 
and  Norwegians  oonaume  a  atill  greater  abundance  of  spirits.  In  a  very  instructiTe  public 
lecture  at  MayenM,  Von  Eittlltx  stated  that  the  Kamtaohadales,  who  are  generally 
remarkable  fbr  their  great  reqieci  of  preparty,  often  steal  brandy,  but  afterwards,  with 
child-like  aimplidty,  oonikes  their  theft,  avowing  that  they  could  not  do  otherwise :  tbey 
only  steal  wbattheyconiidcraneccaEaiy  of  life.  This  r^ular  increase  in  the  consumption 
of  alcohol,  coireaponding  to  the  nature  of  the  climate,  cannot  Init  suggest  the  ""■■'"w 
of  some  valid  reason  fbr  this  popular  custom,  which  has  bean  completely  confirmed 
by  scientific  inveetigalioiL  The  alcohol  which  has  bera  taken  ia  a  new  sonros  of  the 
dcTclopment  of  waimth,  by  which,  on  one  hand,  the  food  ia  more  ^oiriy  consumed ;  and 
on  the  other,  (ho  cushion  of  lot  under  the  skin,  which  is  a  bad  oonductor  of  warmth,  and 
sufficiently  [sotecta  the  aystem  against  external  cold,  is  kept  fnmi  waiting.  TVavsllers 
who  have  visited  the  Polar  Seas  unanimoualy  asaert,  that  in  such  voyagea  Europeans 
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dit  witltDut  ipuitaous  1>eveT*ge«.    la  loir,  cold,  aad  damp  oaontries,  ex- 
perience has  ilTaTS  proved  ipiritaooii  bevongos,  taken  in  moderate  quantity,  to  be 

a  true,  loienee  aa  well  aa  experience  irami  againit  ezoosa.  When  ipiritiioni 
boTerages  haTe  been  tolcen  in  abundance,  Uie  venoiu  and  arterial  blood  bave  been  fonod 
alike  in  compoiition,  and  in  animaJa  even  flti  of  iuffi>catian  bare  been  abtarred.  It  ii 
apparent  that  the  oxygen  wbieh  alcohol  takes  up  in  order  to  be  baiufonued  into  acetic 
acid  and  water,  and  then  into  carbmuc  acid  and  water,  ia  withhold  fiom  the  ooiutitnontB 
of  the  blood ;  while  it  is  apon  tjie  eombinattoa  of  these  matters  with  oxygen,  one  of  the 
DMtt  important  conditioua  on  which  a  boalthy  change  of  matter  depends,  that  the  tnms. 
mutetian  of  the  venous  blood  into  the  artsiisl  takes  place. 

Tbis  drcumstanoe  ought  always  to  be  kopt  in  miad ;  for  then  only  do  we  leetiain 

our  fellow-creatures  from  intemperance,  when  we  distinctly  infbrni  tbem  that  its  injuri- 

a  conaeqnences  are  founded  upon  a  necessary  natural  lav,  and  therefore  infallible.   A 

rational  intelligence  is  tba  sole  basis  of  all  real  morality.    By  total  abstinenco,  and 

under  the  form  of  a  solemn  undertaking,  you  create  slaves  of  an  imtional  promise,  and 

it  men  no  better  than  «"''"'^«i  which  yon  ihat  up  in  a  stable  that  they  may  not  stray 
too  far  away. 

Imumuch  ss  nuoi  is  formed  by  all  the  cinimnstanees  oonjaintly,  whoso  iikfluence 
upon  diet  I  have  endeavoured  to  describe  in  this  treatise,  tbs  roles  laid  down  must  be 
■eporataly  omaidered.  Tbe  nature  of  nuui  is  the  product,  or  rather  the  sum  of  all  those 
effbcta  of  parcnIagD  and  country,  age  and  sex,  positiou  and  habits,  and  even  of  the 
timo  of  the  day  and  year,  which  I  bare  referred  to.  It  is  fbr  tbe  reader  to  determine 
the  choice  of  food,  according  to  the  indiridual  influenoea — bearing  in  mind  that  other 
circoniBtanocB  to  which  we  have  not  alluded  still  remain  for  conuderation.  These  com- 
biuationi  of  drcnmstances  are  nearly  as  numerous  as  the  men  themselvea ;  and  it  must 
bo  left  to  the  judgment  of  the  indiridual  to  accommodate  his  diet  to  his  own  particular 

All  that  I  have  written  bears  eicluuvoly  on  man  in  s  healthy  state.  "  But  in 
disease?"  I  hear  you  ask.  It  is  just  n'bcn  the  activity  of  the  bodily  flmctiDns  da- 
ristcfl  from  the  or^ary  state  of  health,  that  the  question  of  diet  is  the  most  impoitant; 
and  should  not  the  boiA  contain  some  instruction  bearing  upon  this  condition  i 

Aa  truly  as  I  am  couvinccd  of  the  usefulness  to  the  people  of  a  treatise  on  food 
for  the  healthy,  so  certainly  do  I  know  that  I  should  only  do  mischief  by  giring 
icro  rules  for  die  selection  of  food,  of  beTcragca  and  condimonta,  in  disease.  One  point 
only  is  of  tbe  higbcat  value  in  daily  life ;  intemperance  may  become  the  source  of 
the  various  diseases.  This  afBrmation  in  its  widest  sense  boars  on  tbe  use  of  alimenla 
of  every  description.  And  this  general  statement  renders  superfluous  any  attempt  to 
explain  why  in  autumn,  for  instance,  the  abuse  of  fruit  will  cause  diorrhtea  or 
dysentery;  why  meat  immoderately  taken  may  occamon  tbe  formation  of  calculus; 
why  from  an  ciccsaivc  use  of  spirits,  gout  or  cancer  of  the  stomach  may  origiate. 
8u^  an  attempt  would  be  without  any  beating  in  practical  life,  neither  could  it  be 
jugtifiod  on  scicDtifio  grounds ;  for  in  the  pnscnt  state  of  our  knowledge,  it  is  abso- 
lutely impoBuble  popnlarly  to  describe,  with  a  proper  chain  of  deduction,  intemperance 
as  cause,  and  the  Tarious  diseases  as  cfl'ect.  Such  a  description  would  rc<]uire  so 
thorough  a  scrutiny  of  each  porticubir  case,  with  so  detailed  a  consideration  of  the  con- 
dition of  the  body,  that  cither  superficiality  would  annihilate  its  Talue,  or  prot\mdity 
dcaniesa.    The  doctrine  of  the  causes  of  disease,  prcsuppoosi  a  thorough 
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knowledge  of  dinue  itaelf ;  ud  this  require!  a  ooiuidenUe  funiliaritj  with  all  Iha 
lOra  important  lawa  of  adiBnoe. 
If  this  ig  the  case  as  regards  the  knowledge  of  disease,  it  U  muoh  mora  ao  wi&  re- 
gard to  diet  when  imdra  its  power.     Only  the  man  who  has  deroted  his  whde  UU, 
th  lU  his  powers  of  sense  and  thon^t,  to  the  investigatioa  of  tha  condition  of  mm 
health  snd  disease,  cm  imite  with  tlus  necessary  knowledge  the  more  tabtilely  dia- 
minating  judgment  under  snch  cireumstanoes ;  and  that  only  after  the  moat  aocontn 
rannt  of  ooontiy  and  training,  of  climate  and  weather,  of  age  and  sex,  of  habita,  ocon- 
petion,  and  of  parenta.    No  one  would  reqoin  this  if  he  oonsiders  that  erarj  action  bM 
its  naceasary  conseqoencca ;  that  the  widest  eiperionce  only,  purified  by  the  deareat 
judgment,  sad  after  ca^ul  pmaonal  ^Lamination,  is  able  to  secure  in  tho  indiridnal 
case  tho  desired  effect  <ri&  any  degrao  of  certainty.     Bender,  theielare,  to  tho  modica] 
man  that  which  is  his,  yot  without  neglecting,  fin  the  healthy  state,  the  study  of  tfaoae 
lational  mlee  of  life  which  are  given  by  science, — for  mm  is  only  obedient  to  stteh 
laws  as  be  underetandg. 

While  solid  snd  liquid  food  Airmsh  the  matter  which  ii  decmapflaod  in  our  body 
and  circnlated  through  it,  and  by  which  we  think  and  {ee\,  nature  and  mankind  ciercisa 
BO  CDntinuous  an  infiuonee  on  our  acnsGS,  that  the  material  of  our  body  is  never  (or  a 
moment  at  rest.  In  tiever-oeasing  motion,  aonsatiou  and  thoo^t,  will  end  action, 
are  hnnying  on ;  and  if  all  this  activity  is  only  sustained  by  matter,  all  effbcta  being 
but  tho  result  of  matter  acting  upon  matter,  ncreitheless  the  less  material  imprenons 
of  sound  which  eludo  our  grasp,  witli  those  of  light  and  colour  which  are  altogether 
intangible,  are  no  less  important,  and  to  many  pci^ons,  indeed,  much  greater,  than 
the  alterations  which  Jbod  so  iniallibly  produces  in  us.  It  becomes  the  wise  man  to 
recognise  this  dependence ;  and  it  is  tnio  piety  heartily  to  feel  this  conncetifMi  with 
the  mighty  Creator  of  all.  Justly  hu  Schlciermocber  designated  tha  sense  of  depemdence 
in  the  individnni,  tho  true  essence  of  all  religion. 
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No  erOi  are  so  pemicioiii  at  cmnulatiTe  erila ;  and  paradoxieal  though  tha  amrtioti 
may  seem,  thu  a^iegats  reault  of  a  oumulnliTB  evil  it  the  mora  oonaiilaiable  aa  the  evil 
itself  ii  UDslL  One  large  do*a  of  aissnia  or  comidTe  sublimate  iiiTolTei  a  oantingtmay 
of  BoffloiaDt  danger;  bat  luoh  aoeident*  are  fortmutely  nue,  and  Qie  robject  of  anenicol 
or  mercuiial  pouomng  irould  at  Imt  not  ham  to  lay  to  tho  charge  of  either  of  theao 
poiaoni  the  quality  of  inaiduni*  nocnity.  To  as  indiTidoal  of  ordinary  intolligenoc,  the 
aymptomaofpoiatmingmnild,  in  neariy  enry  caae  of  thia  kind,  be  evidoice  cnon^; 
■od  fev  indeed  Tould  be  the  initanoea  of  &lae  diagnoria  to  a  modioal  man.  Par  otber- 
iriee  is  it  when  noxiona  agents  aie  ingcatod  day  by  day  in  atticlM  of  food  or  diiok. 
Take,  ibr  example,  an  instance  of  insidioos  lead  paisaniag.  It  ia  a  &at  too  popularly 
known  lor  oomment  to  be  neooasary,  that  water,  nndor  certain  oonditiona,  aequina  tlie 
property  of  disaolTing,  and  holding  in  solntioo,  the  metal,  lead;  wheacaa,  undor  other 
umatanoWi  water  may  be  tranimittcd  throng^  leaden  jripea,  and  ttorod  in  leaden 
Teaaula  with  perfbot  impunity.  Tlie  ctmdltioiu  of  thii  aafety  and  this  danger  will  be  fully 
eipUined  hereafter.  I  ao  far  antieipate  the  subject  now,  to  illustnte  the  case  of  eumu- 
lative  and  insidioiia  detriment  to  health  by  refbrence  to  ttte  oontiaaous  ingration  of 
small  doae*  of  le«d.  I«t  oi  assume  the  eiiitenco  of  a  pump  with  leaden  pipes  descend- 
in;  into  a  well,  that  well  containing  water  of  lie  rariety  whidi  iimohta,  and  holds  in 
suluticm,  laad.  It  may  be  that  the  quantity  of  metal  diaaolTod  ia  so  biiiol  that  the  water 
shall  be  altogether  inaipid ;  and  that  one  diaoght,  or  two,  or  ten,  would  bo  aa  hanulesa 
as  the  same  water  mi^t  have  been  had  lead  nerer  come  into  contact  with  it ; — yet  lot 
a  dtau^t  of  mob  plumbiferous  water  bo  swallowed  day  by  day  for  a  oontinnona  period, 
and  the  diicat  teaults  almost  necessarily  follow.  Fiially,  Tagne  symptoms  of  laantuda 
uid  genetal  depnaiian  seiio  the  members  of  a  hmily  tkns  oircunutanccd ;  o<dio  then 
fbUowa,  then  paralysis,  and  finally  death,  if  disoovery  of  the  causes,  and  succour,  be  not 


» to  be  apprdiended  from  the 
«  body,  than  is  famished  by 
the  case  to  f/iueh  the  reader's  attention  has  been  directed,  liat  case  will  be  readily 
seea  to  preaant  (ha  typo  of  many  others,  differing  in  degree  of  course,  though  correa- 
ponding  in  tlw  genanl  quality  of  iusidions  noouity.  It  is  the  type  of  the  insidious 
erils  attendant  on  the  ingestion  of  adulterated  food  and  medicine.  Pmhapa  tha  adul- 
teiatiosi  of  medicinea  is  the  grarcr  matter  of  the  two — seeing,  that  whilst  food  is  eat«n 
by  people  in  both  health  ud  diseaso,  medidnea  especially  concern  the  latter  state. 
The  stomaeh  of  an  indiridnal  in  health  ia  an  oi^n  of  wonderful  endurance — of  gntat 
accommodatian.    The  usages  of  ciiiliied  aocioty  am  sooh,  that  what  with  elabocato 
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diih£a  and  condimenti,  hot  drinki  and  ipiiitnoD*  HimaUiiU,  tba  atomaii  i*  accoibnMd 
to  such  an  anoDnt  of  ill'tzeatment,  that  tha  ingeation  of  many  lubiCaiLcea,  thcmaBlTM 
naiioui,  are  acarcely  more  noiioui  than  the  normal  ill-treatmcat  vhich  a  eirilurd 
stomach  ii  edncated  to  hear.  ProcCicallj,  therefore,  the  ingsation  of  auch  noxioiia  bodica 
may  scanty  eventuate  in  a  perceptible  result.  Fax  othcrviau  ia  it  io  the  caae  of  medi' 
cinca  taken  into  the  itomach  of  one  wluse  nucepUbilities  are  fcreriahly  anHiaed,  aod  hia 
iGuaea  morbidly  shaipcoed.  Any  nnwontod  shoek  to  the  syitem,  any  emir  of  calcu- 
lation in  the  doM  of  a  medicine,  or  (vbat  unonnta  to  the  aame  thing)  in  ita  mliiii.t^i^ 
povcr — wl'elher  u  to  dogne  or  to  kind — may  act  the  part  of  the  dinat  poiaon,  and  kill 
at  once,  th.  ij^h  an  influcnco  of  prcciaely  the  luoe  kind,  and  degree,  mig^t  ooont  for 
nothing  to  a  penon  in  health. 

Although  it  be  not  easy  to  dis«  a  lino  of  strict  demarcation  bctreen  food  and 
madieinei,  eonsidanog  the  eaay  gtadadoni  by  vhieh  one  claM  mergea  into  &b  other ; 
nerertheleai  the  object  of  the  aucDeoding  pagea  Till  bo  to  deal,  aa  exclusively  ai  poaaible, 
with  the  tubject  of  aduUcntad  food. 

Tba  tai^  AdaltaiMtlMl  laSlMd.— AH  irho  have  attendTGly  lead  the  TnjTuitf 
of  evidence  tendered  before  Hi.  Seholefield'a  oominittM  on  adnlterationa,  cannot  fiul  to 
have  been  sbuck  intti  th«  ill-deflned  ideaa  attached  to  the  word,  adulteration,  by  tba 
majtn*  part  of  the  individuala  examined,  Puttiiig  aside  the  grave  iasua  involved,  i(  ii 
Bomawhat  amuaing  to  mmark  how  extremely  Bhocked  rnnny  gentlemen  wecv  at  the  void) 
adolteiatiiai,  contamination,  impurity,  &c. ;  even  while  not  merely  e:q>lainin£,  or  pal* 
listilig,  the  acts  to  which  such  words  applied,  but  openly  delending  them.  It  is  to  bo 
pnsaumed  that,  after  tho  mass  of  evidence  tendered,  soma  li^islative  enactmeata  will 
follov,  having  for  their  object  the  prevention  of  food  adulteratJon ;  but  it  ia  a  nutter  of 
gT««t  regret  that  acme  clear  deSnition  of  what  is  meant  by  adulteistion,  contaminatitHi, 
impurity,  ftc. — clear,  that  is  to  tay,  in  a  legislative  sense — haa  not  jrct  been  arrived  at. 

Various  oa  were  the  shadcn  of  opinion  manifteted  on.  this  important  subject  by  the 
di^rent  niliiiaai  i  examined,  the  aggregate  of  tcstimonf  leans  towards  tlie  adaption  irf 
what  I  cannot  bid  regard  as  a  fundamental  emu- )  via.  the  adoption  of  the  idea  (rfnoeui^ 
■B  nniiismij'  to  eonstitnte  an  adulteration,  in  the  legislative  leaae,  of  an  artiole  of  food  or 
drink.  Now,  unqneatdonably  the  idm  of  nocoity  ia  intimately  connected  with  tb»  idea 
of  adulteiatian  or  contamination  of  vital  ingests ;  but  the  logical  precision  of  philmoidij 
is  violated,  and  the  application  of  that  philosophy  will  be  rendered  abortive,  by  ndapUng 
a  deOnition  of  purity,  or  contamination  based  upon  a  previous  deteiminatioo  of  noouity, 
or  innonuity.  Tho  discrepancy  of  medical  opinion  aa  to  the  relative  innocenoe  or  noenity' 
of  artieUaof  food  is  proverbial;  and  not  more  proverbial  than  easily  explicable — the 
£ut  being  that  in  by  br  the  gtvater  number  of  instonooa,  no  absolute  rule  admits  of 
being  Liid  down.  If  hunuu  constitutions  and  idiosyncrasies  wore  precisely  similar, 
acane  correct  deductjons  might  be  arrived  at ;  but  the  ^yaioal  temperament  of  our 
bodiesianolMi  various  than  the  baits  of  human  teatuiea.  Artielcaof  fbodw^iiohBgiea 
perftetly  with  tMne  oonstituticos,  disagree  even  to  the  extent  of  being  poiaonoua  with 
others.  I  bl6w  an  individual  who  invariably  auSers  from  cutaneous  eruption,  of 
eryaipelatoas  duraoter,  after  partukiiig  of  cnb  i  and  tho  instances  are  frequent  of  persont 
who  dara  not  eat  some  particuhu'  kind  of  flsh ;  amongst  which  salmon  ia  oonapicnou*. 
Here  are  types  and  indications,  then,  of  the  interminable  fallacica  which  would  reanit 
from  the  adoption  of  the  idea  of  innocuity  or  noeuity  as  a  basis  of  definition  Ibr  the  tenns, 
adnltei*ti<m,  oontaminaliim,  impurity^  &c  When  to  oigania  and  tsdical  Gdlacy, 
which  attaches  to  a  dcflnirion  connected  with  the  preceding  ideas,  and  based  upon  them, 


vscaanj  op  i.  nAinuxs  of  svain.  3S7 

am  added  til*  bia>  of  iatenwt  and  Iha  diatmUng  inflaenoM  of  ooamieraialaxpedienay — 
when  these  dutnctiing  alomenta  are  reflected  on,  Uie  conoliuion  U  ineritalil;  uiiTed  at 
tliat  k  thing  irill  be  pronounced  noxiaiu  or  innaenoiu  acixKding  to  the  inteieati  invDlTed. 
A  great  enoc  haa  been  oommittei],  not  only  by  the  publio  genenllf ,  but  also  by 
ptofieanoiial  men  and  legialatora,  in  midentanding  the  word  inpnrity  and  ita  congeuen 
in  an  «bBalute,  '"«''»^  of  a  relatire  aense — than  which  nothing  can  be  mora  nnphiloao- 
phicaL  Hence,  the  worda  impurity  and  adulteration,  aa  applied  to  articlea  of  food,  have 
oomo  to  atand  lot  aomothing  injuiioua  to  the  human  organism.  If  food  wera  alone  in 
the  OBtegory  of  adulterated  aiticlee,  there  mij^t  not  practically  be  mooh  objection  to 
tha  acceptance  of  thia  popular  notion,  though  in  any  ceas  it  ia  baaed  on  a  aoccmdary  and 
■pecifi.o  quality — a  baaia  generally  deroid  of  the  moat  eonect  eleneats  of  acientific 

oongenon,  it  would  bo  u  oophiloHipLical  ai  injudicious  to  alter  their  meaning  for  srery 
clasa  of  bodiea.  WhateTor  definition  of  the  temu  ba  held  to  mffloe  in  the  oaae  of  articla 
of  fbod,  those  teima  should  be  anfflcientlj  general  to  ioelnde  nit  other  eaaea  of  adnllBTBtion 
and  oontamination.  Aeoepting  thia  poatulate,  -we  most  of  course  baniah  the  idea*  of 
nocnity  and  innocuity  to  the  human  organism,  and  acknowledge,  aa  our  foundation  of 
tlio  idea  of  adultaration,tho  principle  of  dsriatifmftom  a  atandard.  In  prc^iortion  aatho 
idea  is  embraced,  ao  does  the  aubject  of  adulterations  beoome  mote  elsar,  more  auooisct, 
-e  eamly  oogniaaUe  to  the  legiilatura ;  in  proportion  aa  this  idea  is  departed  ft<»ii,  ao 
doe*  the  aabjeot  became  mora  vague  and  "'"^■>fl"'>^  Adopting  thia  ides  aa  its  abatraot 
merits,  and  oontempliling  the  sabject  of  adultsrationa  in  aocmdanae  with  it,  we  diall 
■OQu  find  that  these  abstract  merits  ara  aaaooiated  with  an  impoHant  pnotica]  ianie. 
Tbe  pivmiaea  once  accepted  that  arery  derialion  from  a  giren  atandard  is  to  be  recognised 
aa  an  impurity,  ai^twatioB,  or  oontamination,  wa  are  aeon  led  to  the  sound  dictum  of 
practical  morality,  that  a  purchaaer  diould  hare  that  which  he  '<''"""<■ — if  not  an  in- 
tcrdicted  thing ;  and  that  any  deviation  is  a  firad,  a  oontamination,  or  adulteration. 

Sittttaiut  iVuMf  in  MinaOi  or  Injbntnimal  QmnMy. — Brery  person  aaqoaintsd 
with  obemiitry  ia  aware  that  many  substaiues  we  diseoreted  in  places,  and  under  cir- 
cumstances, where  they  would  be  little  suspaoted.  Tha  ohemiat  is  perfectly  w^  awws 
tiiat  he  cannot  take  a  feather,  or  a  piece  of  flannel,  howerer  old,  and  worn,  and  washed 
the  latter  may  be,  without  diaooTering  in  both  evident  taaeca  of  sulphur.  Equally  well 
the  ohemiat  knowi  that  gold,  •oareethoug^  jtbeas  to  ^oea  amount,  is  one  of  the  most 
eitensiTely  diAuod  of  all  bodies ;  not  to  mention  its  wide  mineral  distribution,  and  its 
preaoDce  in  some  Tegetablas,  according  to  Dr.  Percy  gold  is  found  in  all  oeeania  watere 
viiich  bare  oome  under  hia  examinataon.  In  like  manner,  the  chemist  is  aware  that  it 
would  ba  impoaiible  lor  tiim  to  subjeot  any  speoimen  of  bread  to  analysis  without  dis- 
Mreriog  in  it  traces  of  various  metals.  These  indicationa  famish  only  pMtionlar  eases 
of  the  generalpropoaition,  that  without  the  idea  of  a  limit  the  mast  inaorroct  notions  will 
'  M  bom  a  litanl  aooeptatiau  of  ohemieal  ezpreamona.  Let  it  be  assumed  that  a  person 
ids  a  spedmea  of  bread  to  a  chemist  for  examination ;  the  ohMnist  subjects  it  to  the 
semtiny  of  his  act,  and  readies  that  amongst  odier  ooustituents  he  fliida  in  it  lime,  ss  bo 
anuredly  would  alao  find  sulphur,  phosphoms,  and  other  bodies,  the  names  of  whieh  are 
equally  atartling.  How  incorreot  would  be  the  resulting  notion*  created  in  the  mind 
ne  ignorant  of  ohemistry!  Much  of  this  kind  of  alarm  hat  actually  arisen  in  the 
lio  mind,  owing  to  ndsappidieusiMi  raapeeting  certain  bodies,  tlte  ponsenoe  of  which 
is  only  true  to  the  limit. 
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As  ■  natnnd  omuaqocnm  of  oar  tne  iaalitnlioiu,  And  our  indepondBnce  of  actum,  Om 
deoeptiTe  nioka  of  oontaminatioii  iutve  been  peHwpa  carried  to  a  greater  extant  in  ti 
ialoB  than  alaairttere ;  tteTrathdca  it  eanoot  be  denied  tint  tba  nibject  haa  beat  laldy 
liroii^it  before  the  public  too  mnoli  ilt  tlie  ■pititofputiwoihip  for  the  interests  of  abatnct- 
tnith  to  be  iredl  sabaerred.  Unfoitimatlil;,  in  thin  matter  a*  in  nuuiy  othcca  of  cognate 
nature,  the  growing  evil  of  porchawd  aoiQiitiflo  ipBCial  pleading  bat  too  often  taken  tha 
plnee  of  aoienlifle  eridenes ;  tndtlas  much  iofomatian  that  migbtliaTG  been  tempetctely 
and  pnifltablj  oonreTed  to  the  public  for  their  own  pniteotion,  hat  been  wilfkilly  distorted 
b;  td^-wTought  dcoeptive  atatenenta,  bito  ntarfy  Ibe  aembtaiuie,  and  gtiilt  die  signifi- 
cance, of  posltiTe  nntruth. 

As  as  exampU  of  this  sort  of  sdsntific  deception,  the  subject  of  alnminized  bread 
may  be  adduc«<l  Whether  the  preaence  of  alum  in  bread  be  injurious  to  the  hm 
organism,  or  the  eontzaiy,  I  ihall  not  diaonn  bers,  thi*  btdng  *.  Keoaaltzj  issue,  not 
intimatel)' oonnsetcd  with  the  topic  to  which  I  purpose  to  adTcit.  InjmioDi  or  not  ~ 
jariona,  the  addition  of  alum  to  bread  inToWcs  the  additian  of  that  which,  is  tonAga  to 
ths  standard  of  bread  as  ordinarily  noceptsd,  and  which,  pra  tamlo,  oonatitutes  an  adul- 
tsiation  or  contamination.  Seriewing  the  wientiflB  eTideuoa  lAioh  ha*  taken  place  on 
this  subject,  it  will  have  been  noticed,  that  not  only  ia  the  qnaatian  of  the  nooni^  or 
innocuity  of  alum  edU  open  to  the  greataat  doubt,  which,  indeed,  may  wdl  be  m  (he 
oonaeqnenoe  of  honest  diflbKooe  of  o^nion,  but  the  v^y  preaence  cc  ahaanno  of  alim 
in  breed,  to  the  original  matsiiala  of  which  alum  waa  added,  haa  been  debated  by 

witneassB  who  aver  that  slum,  tboQgh  added  to  the  lualerials  of  breed,  does  mt  exist  in 
the  bread  itsd^  can  hardly  be  taid  to  have  acted  up  to  the  poor  standsid  of  mnmlitj 
ohaem  by  themtdve* ;  they  can  hardly  be  Mid  to  lure  been  tms  to  the  word.    Even 

water — loaea  its  water  by  ibe  amoimt  of  heat  employed  in  the  operation  of  tnead-bakiiig 
(a  most  improbable  aasmnp&in,  by  &o  way),  atill  it  is  hardly  true  to  the  letter  ia  aMtat 
that  alum  mmns  water  is  no  longer  alum.  In  spirit,  so  ^regioualy  online  ia  the  expreS' 
sion,  that  it  ia  peritapa  even  worse  in  its  conasqnenees  than  a  &lsdiood  prononneed  at 
eooh,  beoanse  it  is  more  insidious. 

With  every  desire  that  some  efflcient  legiilatiTe  provimim.  ahould  exist  for  aeentiog 
'  the  parity  of  things  in  gennal,  but  more  specially  of  articles  of  medicine  and  alinun- 
-tary  ingests,  I  cannot  bttt  think  that  the  subject  of  alaminised  bread  has  occiqied  a 
Bpecifle  attention  which  might  have  been  mmo  profitably  directed  to  the  subject  of 
adulteratioBt  genendly.  To  my  appteejatjon,  the  point  has  never  yet  been  satisfactorily 
made  out  that  alum,  in  the  qnantitieB  ordinarily  used  by  bakers  (and  without  exproadng 
this  limitaticM,  all  discuuioD  of  the  subject  would  be  absurd),  is  more  injurious  tiian 
oomnumsilt 

Za^MaMr*  Ktatura  hating  rtfmrmut  la  lit  Adalteratien  of  Jtifuta.— Tim  principle  of 
cmM  tm^sr  is  one  peouliariy  congenial  to  the  British  charaoter  and  Britiih  institutioni. 
The  jealousy  of  onr  rsoe,  in  respect  of  aU  that  relates  to  intarforence  with  the  fraedam 
of  the  sntjeot,  is,  pathapa,  the  most  remarkable  bait  in  our  political  aspect.  Amidst 
nmoh  that  is  good,  tnoeable  to  the  notestiained  expression  of  this  self-depeodsnt  pr 
ciple,  there  is  trnqneationably  something  of  evil;  and  of  the  latter,  the  subject  of 
adulterated  ingesCa  hmshce  an  apt  example.  By  the  tcan  ingesUwa  maylbr  Xba 
present  uodatatand  not  only  articles  of  food  and  driiik,  but  of  mediciuea  also, — anything 
inpoint  of  fiwt,  which  is  token  into  the  Btoiuach. 
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THowit'WTRhBtmieat,  od  the  aligbtest  inipeetioa,  tbat  the  principle  oi  caveat  tnyitor 

bM  not,  aaimol  have  tho  remotcat  ligniitciooe  in  many  eaaet  of  tile  purclmse  of  utides 
of  food;  lad  (till  mora  empliaticaUf  don  die  remark  appl;  to  (he  majority  of  cua 
btmiriag  the  porohue  of  medidnea.  Limiting  our  preaent  obaervBtioni  to  (he  caae  of 
ths  pnrchaaa  of  food,  it  will  be  erideot  that  tlie  meuu  or  power  of  diicrimination  at  the 
pnnhaaer'a  oomnuuid  an,  for  the  moat  put,  of  the  ilightest  and  moat  inefflci 
deacription.  Qebtmcd  from  tha  evidence  of  chemical  and  microacopio  czaminatioli,  the 
pnrohoaer,  for  tha  moat  part,  haa  no  other  rule  of  guidance  than  that  flinuahed  by  the 
dinct  eiccelae  of  hit  aeniei ;  but  thia  direct  application  of  the  aanaea  is,  in  the  nujoritj 
of  ioatonoea,  and  thoae  of  the  greatcat  importance,  totally  inoperative.  So  penon,  by 
the  direct  application  of  the  sensea,  could  diacorer  the  preaenco  of  lead  in  wine,  or  dder, 
•r  fugar,  thou^  the  load  might  be  present  in  n  highly  dangoTona  quantity ;  no  one, 
by  the  diiect  application  of  the  acnaca,  could  proTB  the  cxiitanoe  of  copper  in  pickles  or 
DonfectitMiery,  thvugh  copper  might  be  present  to  a  dangeroua  extent.  These  examples, 
invalving  the  preaenoe  of  bodiea  confessedly  noxious  to  tlie  animal  organiim,  have  been 
porposely  choaen  for  the  sake  of  illtiatnting  the  non-appUcability  of  the  dictum  cavtat 
emptor  in  extreme  case*.  Were  we  to  UTeatigBte  the  instances  of  odaltentioii  not  in- 
Tolring  the  pnaBDce  of  bodi«a  oonf^nedly  injurious  to  health,  examples  might  be  found 
thaoet  ad  mjbiituin. 

Suppodng,  then,  the  detemination  to  be  anired  at  that  some  legialattre  superriiion 
■hall  take  pUoe,  with  the  object  of  preteoting  the  public  against  fsUflcations,  against 
the  preMnoe  of  which  they  cannot  protect  themselTcs,  the  important  question  axises. 
How  is  thia  supemsim  to  be  aooomplished  i  Shall  the  anperrision  be  emrdsed  by  the 
chemical  department  of  the  Inland  BeTdtue,  orby  sanitary  officers  to  be  specially  created? 
Shall  there  be  a  mebtipolitan  board  of  examination,  or  shall  each  district  have  its  own  local 
board  i  At  whose  instigation  shall  the  examination  of  the  materials  of  human  ingesta 
take  plaoe  >  And,  laatly,  who  shall  aasumo  the  functions  of  prosecutor  i  These  points 
hare  been  much  discussed,  without  any  defioita  result  having  been  as  yet  arrived  at. 

In  these  general  romarka,  although  exception  has  been  taken  to  that  deflnltiou  of  the 
tanns  infinity,  contamination,  adulteration,  jbc,  which  presupposes  the  presence 
something  injniiona  to  health,  I  would  by  no  means  wish  the  reader  to  understand  Qiat 
the  hygienic  point  of  view  is  not  the  moat  important  from  which  the  subject  of  public 
bramatology  can  be  oontemploted.  Nevertheless,  it  seems  unphllosophical,  and  then- 
face  highly  objaetionahle,  that  the  previoDs  conditioDS  of  nocuity  and  innocuity  should 
be  involved  in  a  definition — conditions  in  respect  of  which  there  is  often  the  widest 
divergenoy  of  opinion,  when  the  tti  simpler,  far  nuire  philoeophical  rule  of  guidance  of 
giving  the  parchasar  what  he  asks  for,  can  be  so  eauly  adopted. 

This  is  a  rule  of  guidance  which,  in  ita  principle  and  its  application,  is  unlimited ; 
whercaa,  if  we  adopt  (ho  principle  of  limiting  the  terms  adnlteratum,  oontaminatiou, 
hi.,  by  the  prsvioua  assumption  of  tha  qualitiea  of  nocnity  and  innocoi^,  not  only  do 
we  introduca  a  never-ending  topio  of  dissentioa,  bat  •wv  nairew  the  scope  to  which 
legitlatiTe  enacbnants  bearing  upon  the  subject  can  be  applied. 

Having  premised  these  general  remarks,  I  shall  now  proceed  to  set  befbra  the  reader 
s  short  summary  of  the  chief  contaminations  which  are  pnme  to  exist  in  certain  sommon 
articles  of  food,  whether  the  result  of  accident  or  design. 

BwJ. — Thia  moat  important  article  of  Ibod  of  civilized  man  is  frequently  adul- 
tenued, — oocaaionally  with  bodies  which  are  in  thomscivEi  innoxious,  and  the  presence 
of  whioh  in  bread  cocrosponds  jim  iante  with  so  much  uutritiTe  matter  absent,  but  not 
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lEi&eqtifintlf  villi  bodiea  vhioli  are  actiTelf  aiid  poaitiTcly  injarioiia.  TiiB  frail,  oon- 
ounlf  tcnned  wed,  of  all  the  oeieal  gimues  ii  capable,  when  ground,  ismuinted,  and. 
Inked,  of  peldiog  Iseiid.    Wheat,  hoveror,  u  pre-eminent  abore  all  othen  aa  a  ba«ad. 

nual  diitricti,  wheat  ii  nippoied  to  be  Uie  sole  bread-making  staple ;  but  in  many  pans 
of  the  continent,  especially  Gennany,  rye  ia  commonly  employed,  Byo  bread  in  tIteiB 
ialea  ia  rare,  though  barley  bread  ia  more  oonunon. 

*««iiTniTig  trheat'douT  to  be  the  ataple  of  ordinary  Engliah  bread,  let  ua  now  we  ta 
iriiat  contaminationa  it  ia  liable.  Tbete  are  of  miDul  kindi.  Amongat  the  mart 
ftequcnt  are  Hit  eabstitation  or  admixture  of  Aom  or  tneal  &om  other  apecica  of  grami> 
naocoe ;  in  thia  my  rice  ia  frei^DODtly  employed, — not  ao  much,  hoverer,  at  a  ma» 
article  of  aubatitution,  aa  because  lioe-flour  ia  highly  hygromebic,  abaorbing  vatcr  to  » 
:  extent,  and  holding  it  ao  pertinaoioualy  that  no  heat  employed  in  the  lubseqncnt 
process  of  baldng  ia  competent  to  drive  it  any.  Flour  of  pcaa,  beana,  and  the  finil 
of  other  legnminoste,  i*  also  amongst  the  moat  &«quent  and  the  most  iunooent  materiala 
of  adulteration.  Mora  reprchenaible  ia  the  sdmixtun  of  gypsum  (plaater  of  Paria  or 
■ulphate  o!  Hmc},  bono  earth,  and,  aa  in  Belgium,  ocmidoiially  aulphale  of  coppa. 
Alum,  too,  is  a  aubstanco  vherswlQi  bread  ia  frequently  adulterated,  thon^  the  con- 
sequences of  this  adulteration,  there  ia  good  reasoo  to  belieTG,  have  been  conaidoaUy 
ciogger&ted.  Potato-starch  haa  been  spoken  of  aa  being  a  mateiial  much  employed  fur 
the  adulteration  of  bread,  but  I  bi^ieve  the  stalemeut  is  founded  on  error.  Not  oidy  doe* 
a  quantity  of  potato-starch  not  exceeding  two  or  thiM  per  cent  impart  a  diaagreeable 
taita  to  bread,  but  it  spoils  the  aluipe  of  a  loaf  to  snoh  ta  eiteat  as  would  almost  oeeni 
iacompaliblo  with  its  employmont  n  1  contaminating  ageat.  Potatoes,  maahcd  and 
fermented,  certainly  are  employed  in  the  manufacture  of  bread,  but  not,  ao  f^  at  I  have 
•een,  with  the  idea  of  adulteration.  The  &ct  ia,  that  fermented  potato-maih  may  b« 
r^anied  at  so  much  yeast,  the  place  of  which  it  takes,  and  enabica  the  baker  to  ilimiiimi 
o  •  proportionate  oitcnt  the  amount  of  real  yeaat  that  would  h«ve  been  otherwise 
mployed  in  the  manofkcture.  Sago  and  tapioca,  especially  the  latt^,  have  boen  aoine- 
imcs  used  in  the  manufacture  of  bread  for  the  purpose  of  ooatiibnting  a  fictiliona 
Tolutna  and  weight  to  the  resulting  brwtd,  without,  of  ooutbd,  imparting  a  comsponding 
neount  of  nutriment.  A  curioua  instsnco  of  the  employmcat  of  tapioca,  aa  I  belien^ 
in  tho  broad  manufiictuie,  cama  under  my  notice  in  the  spring  of  ISM.  A  French 
oapitolist  waa  introduced  to  me  profbasionally,  in  order  that  I  might  give  my  opinion 
TQspectiBg  a  now  proceaa  of  bread  manufkcturc,  the  accret  of  which  he  had  pnidiaaad.. 
The  <:apitalist,  and  also  the  solicitor  vho  introdaoed  him,  were  acting  in  perfectly  good 
fiuth,  though  as  much  perhaps  cannot  be  averred  «s  reapocts  the  actual  inventor.  The 
proposition  wM  most  extraordinary.  The  inventor  slated,  that  by  a  peculiar  syatam  of 
manipulation  ho  oould  produce  aoma  60  per  cent,  more  bread  out  of  a  given  amount  of 
flour  than  oould  bo  produced  by  any  bread-making  process  hitherto  known ;  and  ha 
nSbctcd  to  solicit  the  most  rigid  tests  that  could  be  instituted.  Of  eourae,  the  propodlion  | 
It  ridieuloua,  as  I  duly  iafbrtnod  both  capitalist  and  lawyer ;  but  they  would  by  no 
IB  accept  my  dictum.  I 


la  therefore  ultimately  agreed  that  bread  by  the  new  proceas  ahould  be  a 
lad  that  samples  of  the  result,  mixed  with  aamidea  of  ordinary  bread,  should  be  sub- 
mitted to  me  for  extminalion,  each  sample  numberad,  but  not  further  indicated.  The>« 
not  the  slightest  difficulty  experienced  in  diatinguiahing  every  uunple  of  bread 
uadc  by  the  new  piocoti  fimn  the  other  aomplos,  irom  which  they  only  differed  in 
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water.     EtTiiig  boan  pnunt  vhen  tlu  bnul- 
perfoisud,  I  M«r,  but  WM  not  allowBd  to  eumine,  Itts  nbrti 
had  the  appeamue  of  •  ■emi-gsUtiiiaiu  id*m,  and  I  beliere  it  wiiuiitsd  of 
boiled  t>ino«a,    Bioe  fiotu  vonld  bave  bad  iwtrly  th«  taoM  e&eot,  but  to  a  Imb  a 

Connected  iritb  tbe  oporatiou  juit  noticed,  tbo  fact  ibould  be  mentioiied  tbat  the 
fneea*  baving  been  gone  through  in  tb«  bakery  of  the  H«iylebone  Union  in  jsesance 
of  the  guordiani,  tbe  latter  were  unammoui]  j  latiifiiid,  I  believe,  that  &e  Frendunan 
jaiNni  wai  a  real  improTement,  accompliibinf  all  that  tbe  inTsntor  pndeaeed  to  acooi 
plnb, — namelj,  tbe  perfonnanoe  of  tbe  aitoimding  miiicUi  of  gaucatmg  lome  fifty  p 
emt-  of  nutiitiTe  bread  ifHts/MUtiy.  Pmbifia  no  better  procf  can  be  addnoed  of  tl 
JnasffleicDcy  of  popular  icrutinj,  in  mea  at  leait  which  inTOlre  a  ooBaideratian  of  the 
~  (tandard  of  artidea  of  food. 

■cbemcs  wbicb  bare  been  bad  Kotaawe  to  fi>r  increanng 
of  water  in  bread,  the  employment  of  boHedpaats  ftnaitting  tbe  dou^  ahould 
not  be  omitted.  A  patcat  wai  takm  out  to  Uua  end  aome  ye«i«  ago  by  a  foreigner. 
Hue  alight  Tariation  of  treatment,  unimportaat  though  it  may  teem,  bad  tbe  eftot  of 
"f  Ming  the  bakv  to  produoe  I<H  loaTea,  each  of  4  Iba.,  out  of  a  aaok  of  flour,  inataad 
of  S4  loaree,  ai  in  Ibo  ordinary  proc«M  of  mamriacture.  Ftatnnately,  thia  kind  at 
hcemd  rapidly  nuldewed  in  hot  w«ather ;  tbe  pcooen  wu  therafim  aomi  abaodcned. 

Mummaltd  and  CtymiMt  Bread. — Qood  bread  oanndt  be  made  without  tbe  addition 
of  oommon  lalt ;  but  with  the  exception  of  thii,  tbe  admiitoie  of  no  other  mini 
■ibatanoe  with  the  material*  of  bread  i*  reoogniied.  For  occtain  reaaona,  howerer, 
pnM&tly  to  be  explained,  other  mineral  oonititaentaar«amployedi  the  chief  of  theae 
being  alnm  in  thia  oountry,  aulpbata  of  oopp«r  (blue  vitriol)  in  Belgium,  an^bats  of 
lino,  and  mora  lately  lime-water  in  Oermany.  It  ia,  perbapa,  iinpoauhle  to  preaent  an 
mubieetiimable  theory  of  the  use  of  theee  mineral  lubatance*.  The  &ct  ia,  bowerer, 
midoubtod,  that,  owing  to  certain  cauaea,  more  eapeoially  tbe  abaorption  of  water  and 
aobaeqnent  finnentatitni,  Sour  of  all  the  oorealia,  and  more  o^«oiaUy  of  wheat,  ia  liable 
to  deteiioTKtiaD.  Thia  deteriaration  ooimapoidj  with,  and  ia  dependent  upon,  the  Iom 
of  a  oertain  *■"— "*  of  nutrient  matter ;  and  tbe  floor,  baviag  uudergooe  tbia  obangey 
cannot  be  laade  into  bread  *o  good  aa  would  ban  teanlted  bdbre  tbe  AnDcnlod  cbango 
tod  place.  The  addition  of  cortain  miiieial  conatitaenta—aKite  e^MciaUy  alnm,  aol' 
pfaate  of  copper,  and  Um^-water — remediea  tbe  deteiioimtion  (to  the  eye  at  kut},  and 
enablea  the  baker  to  make  tevad  ({qiarentl;  good  out  of  iaftoior  floor.  Aa  regarda  the 
quantity  of  alum  employed,  tbia  variea  according  to  the  kind  of  &ata  manipulated  upon, 
WDd  tbe  dogne  of  deterioratiaii  to  wbicb  it  may  bare  anrred.  ITo  aenaible  eSeot,  bow- 
erer,  ia  piodnoed  by  employing  leaa  than  the  gi-ttb  part  of  alum. 

Whan  lolphat*  of  copper  ia  anbatituled  for  alum,  a  rery  much  KBaDer  quantity 
BufllMti  and  tbia  ia  fbrtuuate,  aoeing  tbat  aulphate  of  copper  ia  intenaaly  poiaanoof. 

added,  tofficea  for  producing  the  deaired  efleot.  Aowrding  to  Suntaa,  even  oate  aefenty- 
tboaaaudth  part  of  aul^kata  of  copper,  ropreaenting  one  part  of  motalliit  ooj^er  ba  thn* 
AoiNand  parte  of  bread,  produces  a  powerful  efibct  upon  the  penary  finrnentatioB, 
tiumgli  the  maximnm  effect  i«  produced  by  proportums  lying  between  one  fifteen- 
Uumiandtb  to  a"*  ^hir^-th  mi  aanHt^     Any  coneiderable  fd^ition  above  tbo  latter  pn^ 
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Snlplute  of  ooppBT  nsrsr  nenu  to  Iuts  betm  emili>7«d  in  England  tyr  die  |lliniilli 
of  bre«d-m>Ling :  in  Bdghun,  hoverer,  the  pnotiae  ■>,  or  mora  propeiij  ipoikiiig  wM^ 
common.  The  uUitioa  of  lulpbate  of  zino  tor  t  nmilu'  pnipon  does  not  aiqie«r  to 
hmw  bam  very  preralont  ulywhore ;  the  fiut  bang  that  it  ia  not  nearly  ao  eSeaeun 
Bulplute  of  oopper,  and  a  lai^er  javportioiute  quantity  baa  to  be  employed  befi»«  tnj 
effect  is  prodneed. 

Liebig  has  lately  anggeated  tlie  employment  of  lime-watO'  in  the  bnad-nal 
operation,  aa  a  gubetitule  for  alum.  He  itala  that  litne-water  ii  equally  edcacioaB 
■arith  that  anbetanoe,  and  he  belieTea  moie  innocent.  In  point  of  Cut,  Liebig  believa* 
tha,t  oertain  fonni  of  diaeMe  Thicb  aie  liable  to  aHaok  peraon*  «rho  lire  too  exclnaiTalj' 
on  bread,  are  refcntble  to  a  want  of  lime  eipeiioni^  by  the  human  organinn.  Far, 
therafora,  from  endeavoniing  to  temporiM  with  Ilia  culinary  diaooT«ty,  or  ^eak  cf  It 
apoh^ctically,  he  atrennaiuly  adrocatea  ita  adoption. 

BeleetiM  of  Mum. — Thii  is  a  reiy  easy  problem  of  chemieal  analyaia ;  nemtbdeN 
aome-  general  diiectioiu  for  ita  perfotmance  may  not  be  inappropriate.  About  1000 
grains  oftho  bread  to  be  mimined  may  be  taken,  dried,  incinnated,  the  aahea  digeated 
with  nitric  acid,  eraponited  to  dtyneaa,  and  the  aoluble  pioducta  of  the  erapoiatiaa 
taken  up  by  nim  irater.  A  aolntioa  of  cauatio  potaih  ia  nov  to  be  added,  end  tha 
Thole  boiled,  filtered,  and  treated  with  lolution  of  nl-ammoniac.  If  alumina  be  preaent, 
a  precipitate  ia  formed  •fto-  boiling.  The  amount  of  alumina  may  bo  aaoertained  by 
mailing  it,  drying,  incinerating  in  a  platinum  crociblc,  and  finally  ir«igbiiig.  Every 
100  grains  of  dry  alumina  conespond  vith  694  grains  of  aystallized  alum. 

It  is  evident  that  in  the  onalyais  just  described,  the  original  presence  at  alum  ii 
inieired  Ihmi  the  final  detennination  of  alumina.  The  fiillowing  operation,  deviasd  by 
HH.  Bobine  and  Parisot,  and  referred  to  by  Dr.  Normandy,  pioceeda  a  stage  further, 
anddeterminea  the  presence  of  Bulphuiic  acid,  the  second  constitoent  of  elom: — 3000 
gp-ains  of  bread  to  be  examined,  stale  bread  by  preference,  a/e  to  be  cnunbled  small, 
then  macerated  in  water  for  two  or  three  hcuia  and  aqneeicd  throu^  a  piece  of  white 
linen.  The  liquor  thus  obtsined  is  next  to  bo  filtered,  the  filtrate  poured  into  a  poine- 
lain  capsnie,  and  ev^nrated  to  dryneaa  by  a  steam-heal  The  roaiduom  bring  now 
treated  by  a  small  quantity  of  water  and  filtered,  the  filtrate  is  divided  into  two  portions. 

(I),  One  of  the  portions  is  tieated  with  Uquor  anunoniae,  or  a  solution  of  tal-ami 
niac  i  if  a  white  precipitate  fkll,  it  it  alumina. 

(2).  The  second  porticm  is  tieated  with  chloride  of  batinm ;  if  a  white  precipitate  bS 
it  is  sulphate  of  baryta,  and  therefore  charactmetic  of  the  original  presence  of  sulphmie 

The  oanjoiot  teachings  of  these  operations  demonstiats  the  origiDal  piesence  of 
alum. 

DtUtlion  efBulphtU  ef  Oopptr. — The  detection  of  this  substance  in  bread  is  still  mam 
easy  than  the  detection  of  alum.  Like  the  preceding  caae,  the  (^>cn.tion  resdlvea  iladf 
into  two  parts,  one  having  reforencc  to  tlu)  detection  of  sulphntio  acid,  the  other  to  th« 
detection  of  the  metal  or  metallic  oxide.  The  relations  of  copper  to  colouring  testa  an 
Tsiy  pecnliai,  as  the  chemist  will  not  &il  to  nnnember.  Anong  other  charactcristie* 
of  this  kind,  copper  is  one  of  the  four  metals,  die  eolntions  or  soluble  prepaiatimu  of  whidi 
yield  a  mahogany-brown  tint  with  ferro-cyanide  of  potudum.  Taking  idTantage  of 
this  properly,  the  preeeiKO  of  copper  in  bread  may  be  generally  dotermined  by  tnoiatGo- 
Ing  a  eromb  of  the  bread  with  solution  of  fbno-cytmide  of  potssiium.  If  a  mahogany- 
tint  bo  developed,  the  bread  thus  tested  must  contun  either  oi^jper,  uranium,  titaniimi, 
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r  iBoIybdainiiii ;  bn^  pngtuk&r,  tlis  ■lamoe  id  Ae  bttci  tbna  luy  be  taktti  Jbt 
grmtad.  About  ans  put  of  Rolpliate  of  copper  ill  SOOO  paito  of  birad  nMy  be  iMdilr 
dotootedb;  mmu  of  Uii>  tost 

It  it  be  desired  to  exlnot  llto  Thole  of  tlie  copper  frnm  a  given  poition  of  bread,  and 
utlniste  the  qautitf  of  copper  qmntiUtiTely,  aootliei'  proeeu  muBt  be  adopted.  A 
poTtioa  i^  the  bread  ii  to  be  inoioenUed,  the  aihsi  digested  with  nitric  acid,  evaponted 
to  drire  off  excon  of  add,  taken  up  bj  Tum  valer,  ammonia  added  to  alight  aioeti, 
tbcn  m  oummt  of  hydnmilphurio  add  puied  Enough,  undl  all  thaoopperia  precipitated 
io  the  condition  of  njijoiile  of  copper;  imta  tho  final  amount  of  which  the  amount  of 
copper  originally  piraout  may  be  readily  calculated. 

Tho  subatancea  already  mentioned,  although  those  with  which  bread  is  commonly 
adultcixted,  do  not  complete  the  lirt.  Coxbonata  of  magii«na  has  been  a  tather  bequent 
adultemtiiig  material ;  lo,  in  like  manner,  hna  pipe-day.  Unlike  alum,  the  aulpluite  of 
Eopper,  and  the  lulphato  of  lino,  noithec  carbonato  of  magncua  nor  pipe-day  amrdaes  a 
ehemical  el&ct  on  the  eomdtution  of  (he  bread-stuff.  Both  are  added  with  no  othur 
Tieir  tlian  to  improve  the  colour,  and  to  increaae  tho  vei^t  of  tho  broad  adultcnUed. 

Z>ua>etry  of  Ot  FbreifH  FtfUaiU  Matteri  imetiiiia  added  to  £r«a<f.— Taiioui 
ebemical  methoda  hare  from  time  to  time  been  recommended  for  ascertaining  the 
piefieiice  of  Ibrdgn  TCgotahle  matters  in  bread.  The  warmest  advocates  of  chemiitiy, 
however,  most  confess  that  their  peculiar  science  ia  rarely  so  powerless  and  inefflcisnt 
aa  when  applied  to  this  very  case.  On  the  other  hand,  here,  in  this  class  of  opeiationa, 
ths  microscope  is  all  bat  omnipotent  \  by  means  of  it,  ftsgmcnta  of  vegetable  matter  may 
be  rafarred  to  their  oi^^inal  plants  with  the  greatest  possible  certainty.  For  thia  reason 
I  do  not  think  it  deairablo  to  set  forth  any  chemical  processes,  but  shall  cwitent  myself 
'hj  refbrring  tho  reader  to  the  microMOpic  delineations  of  aovoral  vogetoljlo  produots 
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^ddi  are  ooeasmally  mised  with  tntd.    Uteae  illnstntioni  ai«  admirably  resdorod 
in  Dr.  HassaU's  tzaatise  on  Food  AdnUeratiMis. 

BefaBMO  to  thtea  dnwingt  of  micKMeopic  objaota  will  r«Mlily  donxmstrata  the 
I^Tdcal  di&nDO*  bctwwn  thaoi— *  difccnoo  so  weU  moikod  that  verbal  e^Juiation 

JTntMroJ  Dnittiiiujnm  lit  Jfarmal  Asmfirrfa/JWify.— Bemdei  the  preeedliig  and 

■mmeroua  other  (ubstancea  which  may  be  added  to  taead  mtteriflli  by  way  of  adultMBtioii, 
athm  remain  to  be  MDaidarad,  the  Gonaeqaaneea  of  which  nay  beomoe  very  gnvc.   AH 
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ft  ftmgoiu  growth.    Ths  grun  thus  ftltMled  ti 
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Stinh  rraim'M  o(  TJt  flonr. 

Uifer  and  longer  thin  noturallj,  ia  bent  and  deCuBied — its  appeannce,  in  ahoit,  i* 
entirely  altered. 

£i^  of  rye  i>  a  powerful  nedieiiul  agsnt,  bang  adminiitcivd  for  tba  porpote  oT 

I]  «■  "  - 

Stareb  pBBOlM  o(  InUui  tmni.  BtoRh  rmnlH  otilge. 

'  stimnlating  ntorino  contnictiDn,  and  therein  duMrtening  the  dontian  ef  partiiritkB. 
This  ii  it>  medicinal  uio ;  but  when  it  enters  into  the  bread  of  a  populaoo  the  meat  dim 
t^fiects  may  inttnene :  abortioos  may  ennie  without  apparent  Banso ;  they  are  i 
and  Iho  popnlace  may  bo  totally  unaware  of  the  csiiae  until  gymptonu  of  |^ 

prompt  the  intalligont  physician  to  inquire  whether  tlie  bnad  ef  the  dirtriet  in  i^ 

be  not,  to  a  greater  or  lesser  extent,  made  from  fianr  tainted  with  ergotiMa.  A»  I  hxm 
already  rsmaiked,  the  condition  of  ergotism  is  most  pisTalait  in  repeat  of  tyo ;  awl 
for  this  cesttm— rye  bread  being  little  used  in  these  isles— the  dlsiMcs  eaLseqnent  npm 
cT^otinii  uo  uncommon  with  as.  On  the  continent,  howerer,  especially  in  Oenaaar 
nod  Fiance,  the  consequences  hare  odcn  assumed  die  degree  snd  sztent  of  a  reritahlo 

Although  the  &uit  of  Uis  esrealia  may  bceonte  dstrinumtid  to  health  bj  sMiiisiiii 
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flie  wmditioii  irf  eigoUaai,  and  althaii^  it  •ometimM  aimiMB  ottur  nndanndik^  if  not 
pomtiTdf  nozioii*  (tstci,  yat  die  natiml  fionilj,  Tisw«d  u  &  vhol«,  ii  ehttaeteeued  by 
•  «iiisaUr  oniibiiiiitj  of  nomal  iimoaanDe.  Thai,  whibt  cotain  botaaieil  bisilica — 
■Boh,  for  ezimple,  la  tha  ■nliTwoiw,  ■■pUawt,  and  •ucurbitaeec — yiaM  pmJnntj  wwying 
in  quality  fmm  tlw  exbcme  of  inaoeaioa  to  the  axbeme  of  daagsr;  ai  a  rale,  tli« 
gramiiiaoMB  prcacnt  tlui  onifimn  olBiwtari«lio  of  banJeaaneii.  Thi*  ia  *  wim  and  t, 
bene-rolsnt  proTidon,  leeiiig  that  the  fcnit  of  the  giaauiuMew  ii,  in  moat  paita  of  the 
woild,  a.  medial  out  of  which  miuh  at  tlie  find  of  nan  ia  prapaied.  Nererthdeaa, 
AmB  aiDpoiaoiuniagiBaaei;  and  the  Mmm  fMuiJMfMi,  oi  poiaonona  darad  gnaa,  iaone: 
ooeaaionally  its  &iut  geta  mixed  with  wheat  or  other  bnad-nakiitg  gnin,  and  danger 
to  thoae  who  eat  the  i««nlting  bread  ia  tha  conaeqiieiioe. 

JP*veliad  Oetieralixaiiatu. — It  would  not  be  difflcnlt  to  materially  extend  the  liat  of 
abntmnal  ooutitiieiilB  in  bread;  but  in  this,  aa  in  all  other  matteia  relaliTe  to  food 
adnltarationa,  it  ia  deairable  to  gencmlia*  and  diaeorer  aome  onnprehenaiTe  rule  irf 
gnidance,  rather  than  to  collect  an  agpegate  of  ineoogruoiiB  detnila. 

Bread  being  ctrnf^aaedly  the  abiff  of  lib,  tho  baaia  or  foimdalioii  of  the  food  of 
(dTilixed  man,  not  ingeated  now  and  then,  bat  regulariy  and  eontinuonaly,  tha  im- 
partance  of  aeeing  that  it  be  not  eamtuninated  cannot  be  well  oventated.  Now  in  thia, 
and  in  all  other  caaea  of  contamination,  it  behovea  til  ttmcomed, — and  mote  eepedally 
doea  it  behore  the  legiaUtuze  (fi>r  the  subject  will  hare  to  be  legialated  iipon  before 
bng), — to  oaeertain  and  deAne,  and  attach  aome  predae  nteaoing  to  the  worda,  cantani- 
natioii,  adulteration,  and  ita  oongenera.  Latdy,  we  hare  heard  aomelhiug  of  jiutiflahle 
contaminatione ;  flne-diawn  diatinotiana,  too,  hare  been  made  between  the  woida  adul- 
teration, deterioration,  and  othera,  hitherto  regarded  aa  synonymoua. 

To  recognise  these  diatinatiana  would  be  &tal  to  the  caoae  of  dietetic  parity ;  the 
beat  way  of  aecniing  this  I  beliere  ia  the  aimplest  way,  namely,  a  legialatiTe  proviaion 
rendering  it  incnmbent  on  the  aeller  to  let  the  pnrchaacr  have  what  he  aaka  for.  Onoe 
cstabltah  this  principle,  and  we  may  oaat  to  tha  winda  all  the  nnmeroiu  metaphyuoal 
dialinotioika  which  aome  peoide  have  endeaToured  to  establish  between  words  natnially 
of  parallel  meaning ;  the  condition  of  adulteration,  contaminatiOD,  or  by  iriutever 
word  we  choose  to  uall  it,  will  no  longer  bo  accepted  aa  something  abaolute,  but  as 
signifying  deviation  from  a  atandard.  j 

Thia  definitian  ia  by  no  meana  new ;  it  has  been  long  adopted  in  aotence,  and  mere  '; 
eqiecially  chemical  science.  Tha  diemiat  has  no  other  nation  of  iuptuity  or  eontaiai- 
oation,  except  the  notion  which  attaches  to  deviation  &om  a  standard.  By  a  aort  of 
popular  agreement,  a  certain  idea  of  purity  amongst  metals,  attaohea  to  geld ;  nevorthe- 
leis,  if  the  chemiit  aak  for  pure  lead,  and  obtain  lead  holding  ajlver  or  gold,  bo  will  not 
hedtate  to  denominate  the  two  noble  metal*  impnritiea :  honce,  indeed,  abaolutely  pure 
lead  is  a  somewhat  expensive  metal. 

There  ia  reason  to  kti  that  no  legialatiTe  proposal,  having  for  it*  object  to  ensure 
the  pmity  of  ingesta,  will  be  beneficially  opccative  until  it  ahall  be  faonded  oa  a 
iQDi^uition  <^  pmity  or  impurity,  aa  understood  by  acLentiflo  men ;  in  other  word^ 
devotion  from  a  atandard;  until  the  fine-drawn  metaphysLcal,  and.&oquently  inoorrect, 
distinetion  attempted  to  be  drawn  between  lynonymous  words  shall  be  altogether 
discarded ;  and  until,  aa  a  eonsequenee,  the  quortion  of  nocuity  and  innocuity,  often  ao 
difficult  to  aaooTtain,  ahall  be  discarded  aa  the  baaia  of  a  auScient  definition. 

Of  coutse,  if  we  understand  by  the  worda  adulteration,  contamination,  &c,  dopar- 
I  tore  fhun  a  standard,  we  must  in  all  caaea  have  previously  fixed  that  standard.    'When, 
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fbri]iEtaiuw,lwduadmixad  with  gold  audit  Baidtobeoontuunated.wemcu  thatOe 
atsndaid  of  pure  Icsd  is  dspnted  bvm  bj  tlie  tiaaiiiit  of  gold  ineoiponted.  BnA  is 
tile  prmdple ;'  bnt  lunr  are  ve  to  apply  it }  How,  fot  inatauoe,  ii  it  spplicaUe  to  'tt* 
oa«e  under  oonaderttion,  bread  ?  Fipitly,  irtist  ii  the  ifaiidaid  of  bread  ?  what  may  ba 
called  ite  normal  oompoutiOD  i  Snppoaingthelegiilataretaappljitaelf  to  the  mrtaWiah- 
moat  of  a  legal  or  normal  standard  of  bread,  twoolaaua  of  emi,  the  very  antipodal  <rf 
each  other,  mnit  be  avoidod ;  the  eiror  of  ohnnical  influiteaiaialB  on  the  one  hand,  Ihi 
BTTor  of  nndae  nurgiD  or  practical  licenae  on  the  other.  Soppoee,  for  example,  that  al 
Act  of  Parliament  diould  broadly  atate,  that  pure  or  noimal  bread  must  noit  oantu 
lime,  or  ahimina,  or  copper,  and  a  b«oe  of  lime,  or  almoiua,  or  copper  ia  diaoorend,  m 
nutter  how  amall  that  trace  may  be,  the  ten-millionth  or  ten-billionth  port — etill  the  am 
troold  be  contnTenod.  Now  lime  ia  an  invariable  eonatttoent  of  broad — the  quantity 
it  very  small,  no  doubt,  but  still  it  ia  there ;  and,  fbr  aught  that  can  bo  aveired  to  the 
oontrary,  ciqiper  and  alumina  may  yet  be  found  in  the  oercalia.  That  neither  ktu  beiH 
diacovcnici  then  I  muat  admit,  and  alumina  ia  chancteriied  as  confining  itarif  ¥ery 
itrietly  to  the  minaisl  kingdom ;  neTertfaeleai,  no  chemist,  I  imagine,  will  be  djspoaed 
to  aroT  that  copper  and  alumina  (the  g^uantity  of  each  regarded  in&nitesimaUy)  may  » 
be  a  oonstJtueDt  of  bread-stoffii  -,  at  any  rate,  the  accidental  preeence  of  either,  in  m 
inflnitedmal  (juuntity,  may  be  conocded  Ibr  the  porpoae  of  illuitration.  What  then  ? 
Whether  an  inflniteaimal  trace  or  in  a  pondsrahle  quantity,  the  words  copper,  lime, 
almnina,  look  equally  large  in  print,  the  public  would  be  equally  terrified  by  hanflnsi 
anrmiscs,  and  the  Act  of  Paiiianent  would  be  prejudiced. 

This  bad  consequenoe  will  only  be  aroidable  by  discarding  terms  relating  to  infini- 
teamal  quantities,  and  fixing  a  leg^  limit  For  example:  in  relatioa  to  bread,  pmiinoD 
might  be  made  that  it  ahonld  not  contwn  more  than  a  TniniTnum  per  cent,  of  the  me 
of  any  olsas,  that  it  ehould  not  oontain  moro  than  a  minimom  per  cent,  of  tOragn. 
vegetable  matter,  and  so  on  by  a  similu-  proocss  of  eiidusion  for  other  oUseee  of  im- 
puritioB.  By  this  means  all  deviation  &om  tho  l^al  standard  would  be  more  easily  and 
more  fairly  controlled,  than  by  regarding  every  impurity  exclusively  and  exceptitmallj. 

In  the  opplicatioii  of  this  echcme  to  the  material  bread,  it  is  evident  that  the  le 
lature  would  have  to  anivo  at  eome  concludon  mpeeting  the  properties  of  alum  on 
human  constitutioD, — not  its  properties  absolutely,  but  in  oonneeticai  with  some  par- 
ticular minimum  proportion ;  this  way  of  approadung  the  subject  would,  I  conceive, 
tend  to  sweep  away  many  conflicting  opinions  which  have  been  enlisted  on  both  eidee 
of  the  auch-disomsed  aimn  question.  The  difilerenee  of  opinioit  has  arisen,  I  bdieve, 
chiefiy  from  the  cjrcumstanee  of  regarding  in  the  abeolute,  tiiat  which  ahould  hare 
been  only  regarded  in  the  relitivo  sense.  Undoubtedly  alum,  when  swallowed  i 
certain  dose,  iainjnrionsj  but  m  b  common  ealt,  and  so  i*  bceaditaelf  without  salt; 
and,  in  short,  bo  is  the  most  innocent  body  imaginable,  if  ingested  in  undoe  pn^or- 
tions.  The  real  question  at  issue  in  relation  to  alnminized  bread,  is  the  tnisiii 
dose  at  which  it  ceases  to  be  injurioiu.  On  fins  point,  medical  testimony,  howerer 
divergent  on  some  points,  would  probaUy  ^rce ;  and  the  result  of  this  agreement  could 
bo  embodied  in  the  wording  of  a  legislative  measure.  Alum  is,  as  everybody  km 
a  compound  of  alumina,  and  alumina  is  Use  oxide  of  the  metal  aluminum ;  tiitxntcm 
an  Act  of  Parliament,  which  shall  state  that  hread  must  not  contain  mote  than  a  ca 
minimuia  of  any  metal  or  metallio  compound,  provides  against  an  injurioua  doa 
idum,  no  less  than  of  othm'  metallic  compounds,  and  no  langer  give*  oecaKCM  tar  the 
word-splitting  and  sophiitry  of  scientific  advocate*. 
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.MnOtrttiMt  tfHtMlim  Stwaif  Jt^tter.— TrndBrthagMMralderigmticn  •Unli,  the 
<ihiiiiiit  omaprdtaidB  'ntiona  MbttaooM  vliich  ue  held  to  be  diitiitet  in  oomnuno, : 
^liah,  indeed,  i—iiifi«l  aufflcieiit  diirimilMit;  amongM  tluBselvae  to  mmnt  ihs  di>- 
tti*^*™*  Thmm  difihnnt  etuehei  tuj  in  price  ud  in  eitiiDation ;  hence  e  cufBoi 
imhicenwot  to  dte  MfiluttiMtion  of  the  matt  TalnabU,  bf  the  «dmixtaie  of  othen  lew 

'Wben  itanJi  of  taj  Tuiety,  suoh  as  Theet-ituoli,  potato-stanih,  ca  one  of  the 
Tuioia  enbetBiicw  known  by  the  genena  nune  of  urowroot,  ia  (nbjected  to  mioiceoopia 

extent  kllvirietif*  of  itaich  agree',  but  when  the  shape  and  aiie  of  the  particles  of  each 
individual  varistj  are  oompared,  petA  diuimilaritr  will  be  Men  to  exiit.    AVlum  tr 

rtareh  WM  to  a  oertain  extent  indioated.     It  will  now  be  jHtiper  to  extend  these  indioa- 
tiana  so  aa  to  inclode  the  nomerons  aubstancGs  known  Downereiidiy  as  urowroot. 

Trna  anowroot,  that  is  to  my  Beimnila  oi  Wett  Indian  airowroot,  is  the  ttaiehj 
pnldnct  of  the  nwt  of  the  IfaraiUa  anmiinaaia.  Airowroot  from  thia  Mmrce  iscartainlj 
more  agreeable  than  bma  any  other,  and,  perhkps,  also  more  digeetibb  and  nntiitia 
Cor  the  draunutanee  eannot  be  too  stron^y  impressed,  that  tho  aotual  nuliitaTe  power 
of  a  BDhatanee  doe*  not  altogether  depend  on  the  chemical  elementa  of  nutrition  whieh 
ttoMtatna:  ifit  bedia*gi«eaUe  to  the  palate  the  stomach  rebels  againat  it,  Htd 
rabeeqaant  prooess  of  aasimulation  is  incomplete. 

Vestlndiainowrootbeingthemost  estcomodis  thedeaMstvanety  i  it  i«,  th^efbi*^ 
fteqaently  adnltentted  with  one  or  more  of  the  other  varietiea  now  to  be  mentioned. 

East  India  or  omiMu  anowroot  is,  next  to  the  West  Indian  TBiiety,  that  saoat 


Soma  fifteen  yean  since  a  variety  of  anowroot,  under  the  denomination  Otaheito  ''I 
Tahiti  airowroot,  oame  into  notice.  This  preparation  was  brought  before  the  public 
under  misaLonaty  auspioes,  and  va*  mnoh  vaunted  as  superior  to  all  other  kinds.  Thia 
BssDiodly  it  is  not,  althou^  it  is  a  nutiitiTe  and  nnobjectionable  variety  of  dietetic 
■tanh.     Tahiti  anowroot  is  the  produce  of  tho  Hkoi  eoceiitaa. 

Two  varieties  of  staroh,  sold  ccoasionally  under  the  designation  arrowroot,  ar 
British  growth ;  one  is  oouunon  potabv-staruh,  Iho  other  stamh  extracted  from  the  Fort- 
land  anun,  and  known  as  Portland  arrowroot. 

■«(«>  ud  Ita  Ad«lt«i«tl«nn. — Sugar  is  now  so  lai^y  consumed  by  all  d 
liaeil,  and  many  uncivilized  races,  that  it  nwf  be  almost  regarded  as  a  necessaiy  of  life, 
and  we  only  Wm  that  it  doe*  not  strictly  oome  under  such  dsnominaUon  by  lefermue 
ia  dates  at  iriiioh  it  was  anknown  except  in  th  e  extreme  eoulh-east  of  Asia. 

Hke  generic  term,  sugar,  is  applied  to  several  sweet  bodies  of  vegetable  and  animal 
oigin.  Thus,  there  is  aogar  of  [he  cane,  of  grapea,  otherwise  caUed  glucose,  sugar 
of  milk,  angar  of  musbiooms,  and  perhaps  other  varieties  not  very  well  determined. 
Sugar  lA  the  cane,  however,  may  be  regarded  a*  the  only  kind  which  ia  prepared  and 
•did  as  a  commercial  st^le, — at  least,  thia  remark  applies  to  this  country  \  in  Frai 
hswercT,  large  quantities  of  grape  eugar,  or  glucose,  are  prepared  Ibr  the  pnipoae  of 
imparting  sweeloeM  and  body  to  wines  deficient  in  Iheaa  characteristics. 

This  i»  not  a  proper  oocaaion  lor  entering  upon  a  description  of  the  cbemiitry  and 
Mann&ctore  of  sugar  i*  I  purpose  confining  myself  therefore,  a*  narrowly  as  poasir 

'  The  nsder  who  WMld  eater  niBB  tline  detoU*  [a  rebmd  to  Bf  trcatlat,  "OathsMiBitel 
tf  Avar,  MHoownd  Abnuid."    LoaimaB*,  1MB. 
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•taMh,  ana  tat  irti^  mmob,  Uk«  itar^  It  doM  not  is  dte  dightnt  degme  cooMmlBt* 
Am  fcanUiaii  of  nnuele  or  Anh.  It  eaatribntw  to  A>  fimnatin  of  Itt,  kowEW; 
■nd,  iii«hwt,iiuy  beregiidedunuiiiatecisf  lowlutjliyrtologiititanidwicqaiatoiT 
ftmction.  No  &ct  in  phjmotogj  em  be  bettet  MttUialicd  tltui  tho  fiet  tiMt  an  ajUHMl 
fi  muUe  to  live  upon  >ugv  alone;  nenrthelsas  nigar  ia  an  importBiit  artide  of  Aet 

Bib  Don-dtendcal  r^der,  afhu  pernaing  Ote  ikctcb  of  angar  Taiietiea  Jn«t  gtr^ 
ntay,  po^apa,  have  imagined  it  to  bo  very  ineanqdate.  DctuaI  temu  mdieatiTe  of 
ai^ar  nrietie*  will,  peibapa,  aaggeat  themaelres  to  bint;  more  espMnally  beefc-raot 
augar,  maple,  and  date-^ogar.  All  tbese  aeendiig  Taiietiea  of  nigar,  hmnmx,  are 
Tarielieameidy  In  Aeaenaeitftbeir origin;  all liaT«  pteciidy  tbe  aame  chemical  eou- 
poaitioi],  Banel]',  11  equivBlenta  of  carbon,  13  GqniTBlBnta  of  hTdrogen,  and  12  cqcdT*- 
bmta  of  oxygen ;  wbich  it  alao  tbe  chemical  comporilion  of  angar  oztncted  fimt  the 
CAoe.  Hence  the  general  appellation  cane-gngar  ia  applied;  thia  tcnn  signifying,  ia 
ttte  language  of  cbcmiatfy,  not  neeeeaarQy  sugar  which  baa  been  extracted  fiom  Ae 
cane,  but  augar,  the  chemical  oompotttion  of  which  ia  identical  with  that  which  existB 

When  abwhitely  pure,  after  creiy  auoeiated  matter  haa  been  aeparatod,  aogar, 
whether  cxtiacted  fnun  the  cane,  or  beet-root,  or  the  tugA'-mftpte,  or  the  BtaDa  of  Indian 
com,  or,  in  ihort,  from  many  other  aourGee  containing  angai  of  the  aamo  type,  ia  ahao- 
latelj  identical.  The  moat  reSned  palate,  the  moat  delicate  chemical  analyaia,  would 
fail  to  diatinguiah  a  Tariation.  Thia  ia  the  real  fact,  although  great  miaapprthenmon 
exiata  Repecting  it.  Vuch  of  fbecoDAuion  which  pnrails  in  thia  natter  luui  originated 
thua  : — Although  tho  chemical  variety  of  sugar  known  aa  canc-mgar  ia  identical,  frtan 
whaterer  aource  obtained,  ncvcrtholeas  the  HQbslancea  with  which  it  ia  naturally  aaao- 
ciated  in  different  Tegctablea  ia  Tariona.  In  the  angar-cane  it  ia  aaaociated  with  an 
agreeable  aromatio  principle ;  so  that  tho  augnr-cane,  where  it  giowa,  ia  a  dclidooa 
article  of  ibod,  or  nthcr  am  agreeable  condiment ;  but  in  the  boet-root,  tho  Eogar-uaple, 
and  many  varieties  of  the  palm  tribe,  tho  substancea  wiQi  which  augar  ia  aasociated  are  so 
disagreeable  to  tho  taste,  that,  until  they  are  mme  or  leaa  removed,  tbe  aogar  ia  un- 
palatable. If  the  aaaociated  matters  bo  quiU  remored,  the  resulting  sugar  cannot  be 
referred,  rither  by  the  dictum  of  tiie  palate,  or  of  chcmicBl  analyids,  or  indeed  by  ai^ 
meana,  to  its  t«Tticalar  sonrce ;  but  if  portions  of  agtociated  impurity  remain,  then  then 
will  ncceaaarily  ariac  recognizable,  though  collateral  distinctions. 

Of  all  Ae  aonrces  fi:em  which  augar  ia  commercially  citiscted,  the  moat  impon 
•ooree  is  beet-root.     The  substances  wherewith  sugar  is  aaaocijited  in  bcet-ioot  are  aa 

extremely  offensive  to  the  palate,  that  they  must  be  abaolntcly  separated  before  the 
reanlting  sugar  can  be  accepted  as  an  nrlicic  for  human  consumption.  For  thia  reaaoa 
it  is  that  in  France,  Gennony,  Belgium,  and  other  coantrics  where  beet-root  augar  ia 
made,  no  kind  of  ingar  the  produce  of  beet-roof,  answering  to  our  description  of  yellow 

or  brown  sugar,  ia  found  in  domestic  cstabliahmcnta, — all  is  white  or  refined  sugar. 

For  the  aame  reason  it  is  that  the  treacle,  which  nccnra  as  a  secondary  product  <>t  tho 
beet-mot  monufccturc,  is  rarely — I  believe  Hfrn"— employed  aa  an  article  of  human 

food,  but  on  the  continent  is  fermented,  and  subsequently  distilled,  for  the  puipoeo  of 
yielding  aloohoL 

Contemplating  sugar  with  reference  to  the  siibslances  with  which  it  may  bo 
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aiterianM,  H  wm  be  wdl,  periiMF^  to  dboaw  it  nada'dM  two  lei£i]g  HpMta  (if -wUtB 
{i,  r.  refined  or  pure),  md  ookniicd  ngar;  usdentsodlng  I17  the  latter  ncpianon  ercij 
variNrj'  of  brown  and  yellow  mgar.  A  tbtj  impntant  fiwt  in  dealing  witit  aidaared 
Kigan,  ia  a  «id>diTiititRi  oollaterallf  involting  Uie  locaUtj-  of  Oidr  mandfaettm.  Tbej 
nwy  be  divided  into  ctdtnired  nigaTB  prodnoed  In  tba  oolonies,  and  oolonitd  mgan  pro- 
doroed,  ■■  a  ocdlateial  reanlt,  in  tiie  i^nerisc  at  home.  The  Utter,  atthoo^  traqneotlf 
pinaaing  to  tim  eft,  ate  ofltadve  to  tks  maH  and  taate ;  chiefly  became  of  the  animal 
nwttat  (i,>.  ballocfa'  blood,  or  its  deriTatiTea)  employed  in  the  proceaa  of  reflning.  I  may 
berB  TomiA  that  Hie  beandfolly  cryataltiied  Hpecimenis  of  coloiired  mgar  impraled  frnn 
tlia  EtMt  LuHei,  indof  irhieh  the  mgn  known  ai  Dacca  sugar  may  be  oonndered  die 
^pe,  Bie  not  piodnoed  from  the  juice  of  tlie  cane  or  immediately  fkom  any  o&er  Teg^ 
table,  'hat  iathe  product  of  a  refining  opcraticni  puahed  not  quite  to  the  extent  of  making 
white  sugar.  Henoe  it  fbllowe  &at  the  Eait  Indian  logan,  bo  beautiful  to  llie  eye,  are 
oOennTe  to  the  nwU. 

Cuooiaatanoea  haTe  thrown  me  vary  much  into  ineatigatlotii  of  augar  mannbotai* 
at  hotns  and  abroad.  I  have  witneaaed  every  pitoeai  of  aogar  eztnotaon,  both  from  Qm 
ease  Jaioe  and  from  the  beet-root;  I  have  also  apent  mnch  time  in  many  ordinary 
leSneriea;  any  pmeeaaee,  theiefoie,  of  sugar  adnlteiation  praotiaed  by  die  mannfiw- 
tuior  I  mu«t  neeenarily  btve  BOen.  I  am  able  to  aver  that  none  «uoh  exist,  if  theoaaa 
of  dw  oidoBdal  mannfhntnrer  be  excepted,  who  dOM  not  alknr  eo  mneh  mnlaiMinn  to  drain 
any  •■  he  might,  simply  beoause  the  It^iilature  doea  not  encourage  him  to  export  a 
very  pnre  mateiiaL 

Hioagh  it  be  qoUe  tnie  that  the  <aily  pune  sugar  ia  white  sugar,  narBrthelaaa  dure 
are  many  palataa  to  whioh  yellow  or  brown  (Dgar,  in  cAra  word* 
agreeable.  I  do  not,  of  ooume,  allude  to  the 
teeking  witli  bad  animal  odonn,  but  of  the  ptinr  aoitt  of  colonial  ydlow  ai^azB,  Iheae 
«4ueli  are  the  result  of  vacuam-tHnling  in.  Demenn  being  cenaidBnd  the  best. 

The  bot  has  long  been  known  to  medisal  men,  diat  groesm,  and  others  much  in  dm 
haUt  of  touching  nuost  aogar,  are  apt  to  mSbr  from  a  entaoeane  disease  of  peculiar 
chataeter,  very  much  resembling  oidioary  psont.  When  moist  sugar  is  »*«■""■'■* 
mieroeco^oaUy,  the  probable  eauBa  of  this  iTinfaan  is  revealed,  in  the  preaenoe  of  Mirtiun 
little  ai^nals  to  whioh  the  tenn  Asamt  taaeiari  ia  applied.  Now  oidinaty  paoia,  m 
medical  piactilioneTa  well  know,  depcmds  apon  the  ravagea  of  another  kind  of  aoaina, 
•iui  Aeartu  teMai;  hence  the  theory  which  re&n  gmcen^  pnia  to  the  angai  aoams  ia 
exoeedingly  probable. 

Dr.  HasMll  and  other  mierowo^  obaarvera  raeommend  the  abolitton  of  ooloand 
nigar,  and  tbo  eonaumption  of  white  or  r«dnad  sugar  exelnaively.  Even  supposing  fliia 
idea  oould  be  carried  out,  there  ve  many  penona  who  would  prefer  coknued  sugar,  anil 
who  would  continue  to  partake  of  it  notwithstanding  the  preaanoe  of  the  litde  aeaiL 
Indeed  it  Tonld  go  very  hard  with  us  if  we  shooldbe  debarrad  from  eating  and  dtinking 
everydiing  which  might  contain  animalonles.  Naveriheleei,  the  sugar  aoari  are  very 
ugly  little  beinga ;  and  if  we  needs  mutt  eat  them,  the  less  we  know  of  it  the  belter. 

Lump  or  refined  nigu  cennot  well  be  adultnated,  either  by  the  maun&ottira  (c 
gncer,  and  a  similar  rematk  appliea  to  omshed  hmp;  but  yellow  or  moist  sngan  are 
very  rarely  icdd  aa  imported.  Xhe  grooer  mmu&eturas  an  artiele  on  ii4ueh  he  oan 
reaUte  a  given  price,  by  mixing  together  either  two  or  mom  oolonial  mgaii,  or  ocAoDial 
tngar  with  the  coloured  product  el  n£neriea.  Here  I  believe  the  adnlt«ntian  stopa. 
It  may  have  been  the  praotJ.De  at  one  lime  to  add  to  oan»«igar  a  certain  laiKtnro  t4 
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pve-«n«ar  or  glnooM— sot  obtained  ten  gnqm,  but  geaatated  MtifloMlIy  b^  boili^ 
potato-ctaroh  vilb  dilute  oil  of  ntrioL  Thi*  pnotiM  hu  laag  ooHed,  l<v  tbe  tvj 
mfiount  nuon  that  it  osMad  to  be  ramnnarKiTe  idwn  tbe  potato  crop  btgan  to  &JL 
As  nguds  the  sand  and  Mw-dust,  which  gnetn  m  raported  to  mix  wltb  th«ir  migui, 
I  believ*  the;  Iuto  no  hett«r  fomvUtioa  than  a  popular  ptejudioe. 

If  adultraatica]  be  Muuidaed  u  deviatioa  bom  •  ttandard,  That  aliaU  be  the  Dormal 
or  legiiUtiTa  standard  of  Bugari  I  believe  •  good  pcactioal  aloadard  would  b«  oreatad 
by  the  fallowing  limitatioii*  :~-Tbe  ■— -'-t""  r"^'^"*''^'  quantity  of  iiuoluble  natter 
abonld  b«  ttated ;  alv)  the  maximnia  petmiMibla  quantity  of  metaltio  bodies ;  the  lattar 
mcluding,  of  ccnine,  lime,  some  of  irhidi  is  gen«rally  found  in  sugar.  I  do  not  Qiiuk 
the  Isgislatoie  oould  pmStably,  oi  with  advantage,  attsn^  to  fix  a  eugar  standaid  on  • 
more  ccuqilez  basis  than  thia 

Hush  alarm  prerailed  soma  yean  ago,  Telsti-ns  to  a  mode  of  purifying  aagai  l^ 
meansof  aeetateof  laadiutrodueedby  mo;  bnttha&ct  is,  that  sugar  ptepand  by  tha 
pnoeai  is  qneatiDn,  contains  less  lead  than  sugar  pnpared  by  the  old  process.  In  the 
latter,  not  only  are  leaden-tanks  frequently  used,  and  the  loaves  fashiooed  in  ooven 
painted  internally  with  whits-lead,  bat  do  subsequent  process  is  adopted  for  TUnwing 
the  lead.  On  the  othw  hand,  when  soetote  of  lead  is  em^yed  as  •  purifying  agen^ 
erwy  minute  paitiole  of  that  subetanoe  ii  aorupnlously  removed  by  proper  chemical 
toeatment,  and  leaden-tonhs,  and,  as  much  as  possible,  sugar-omcs  painted  with  whitiK 
lead  are  avoided. 

TMa«la  asd  MalaMaa.  These  terms  are  generally  held  to  bo  cmiveitible, 
neverthelest,  they  have  a  diStient  aignifleance,  moUtaes  being  the  saoohanne  liquid- 
dninoge  of  moist  sugar  in  the  ocdoniei ;  and  treaole  being  the  ooiresponding  refuse  of 
home  ndneries.  Both  treacle  and  molams  being  the  re&se  of  sugar — being,  in  shoit, 
an  aggregate  of  all  those  Bubetanoea  generated  out  of  ingar  by  the  application  of  heat,  and 
which  cannot  be  trystalliied — the  compoeiticni  of  either  neoesaarily  varies.  Inssmuch  sa 
bullooka'  blood,  fivquently  putrid,  is  employed  in  the  refining  operalicBi,  whneot  no 

disgusting  material  of  the  two.  I  doubt,  however,  whether  it  merits  this  pre-eminence. 
Tbe  awlaasee-iesaToin  in  the  colonies  are  haunted  by  a  host  of  rata,  cockroaches,  flic*, 
oeotipBdea,  and  other  ereatorea  whioh  swarm  under  a  tropical  sun.  They  enter,  sui&tt 
&ti«Mdvee,  and  die ;  thus  perhaps  eontiibuting  to  thenutriment  of  molasses,  but  aantedly 
at  tbe  expense  of  ■"rtjiMt  and  of  delicacy.  As  regards  treacle,  tbe  sogar-refiner  will 
aver  that  no  Uood  or  derivative  of  blood  can  possibly  find  its  way  into  that  product, 
*eait>g,  OB  he  arguea,  that  the  pioeeaa  of  charcoal  filtration  must  necessarily  separate  iL 
Generally,  I  admit,  the  colouring  matter  of  the  Uood  is  separated  by  charooal  filtration, 
not  ahraya,  however ; — its  odorons  matter  is  never  altogether  separated  by  that  or  any 
other  refinery  process,  but  ultimately  finds  its  way  into  the  treacle.  There  is  no  subject 
on  irilioh  the  tosoqitibilitiea  of  sugar-refinars  are  mora  delicate  than  that  of  buUockt' 
blood.  Firstfy,  not  liking  to  use  the  name,  they  technically  coll  it  apice.  Hony  teftnen, 
playing  with  the  taller  word,  protest  they  do  not  use  blood ;  and  if  hardly  pMssed, 
they  win  only  own  to  on  eiceptiDosl  employment  of  it. 

The  export  reflnen  have  experisnocd  oonndainble  difflonlty  in  relation  to  this  blood- 
question  amongst  the  snbjeota  of  the  Smperor  of  Hoocoo,  and  other  good  HuKolmana. 
As  regards  the  Turks,  so  civilited  aro  they,  that  give  them  sugar  white  enough,  it 
may  hove  been  fined  by  swine's  blood  so  liule  do  they  tare ;  leas  civilized  followers  of 
the  Prophet,  however,  eet  men  store  on  his  preoepta.    With  them,  fomd  as  they  are  cf 
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vUte  lafBT,  it  ii  ■  gnat  pcint,  that  no  Uood  iImII  Imtb  Imbii  nnd  in  it*  iiilwi>liiiii 
Of  thii  thej  are  duly  iwiiiiiil  by  Ihde  Araliio  [Jacaidi  attached  to  tke  logKr-loaTBa ;  ths 
eridODOe  u  Mtufactorr  and  tb«  fugar  aella.  I^  hmrarer,  tome  Hollab,  oi  other  hif^ 
eedeaaitical  ftmotkniary,  ibould  dtbt  pat  bis  now  iuide  one  of  onr  szpoct  niflnerie*,  he 
vanU  perfiapa  ask  himidf  the  qneation — "Whenoe  aiiasB  that  (Mid  anall  of  aomiBl 
Battel?"  and  he  mi^  IM  aftenrwd*  iiictined  to  Mmtiniie  the  venMdtj  of  thoae 
litds  AraUo  plaovda. 

Bwiftxiluiiwj. — The  *n])jeot  of  oonfeotioneiy  u  lo  tUmdj  allied  widi  that  ot 
•ogir,  that  its  oomidention  may  with  propriety  be  takra  up  in  thii  place.  The  popular 
otttory  against  adoltaratioB  hia  never  been  laiaed  with  mora  joadoe  than  in  nfbrenoe 
to  aitidea  of  ixokfectiotiery.    for  die  pttrpoee  of  impartitigaBTMable  tints,  the  kingdom 

'  of  minend  poinna  has  t>een  Tantarkml,  and  condimuita  otherwiae  imunent  hare  been 
Tendered  not  only  pontiTely  injnriona,  bat  &lally  noiiaat. 

It  ia  Bitonnding  to  witoen  the  extent  to  which  the  adolteiatian  of  confectianery  ha* 
been  paahed ;  and  with  no  better  object  than  that  of  impacting  agreeable  oolonra.  In 
tide  way  Snheele'i  green,  a  deadly  preparation  of  arsenic,  hai  frequently  been  used  to 
impait  greemteei ;  and  cfaronurte  of  lead  to  impart  a  yellow  colonr.  In  the  pmaenco  of 
these  dnadfol  ootaponnda,  such  matters  as  gypsom,  chalk,  ko.,  occasionally  added  for 
the  poipoee  of  imparting  whiteness,  sink  into  insigniflcanoe.  When  the  subject  id  food 
adnltsratioilB  is  legislated  npon,  the  preeenoe  of  any  metallic  coloaring  agent  shonld  be 
•tringently  prohibited.  Even  were  there  no  choice — OYon  thon^  confectionary  shouU 
remain  nnoalonred  in  oimaeqaenae  of  the  objeotianable  mineral  odonring  uatlen  bamg 
prohibited,  the  alternative  should  be  readily  aooepted.  It  is  neverthdeaa  onneaeaMuy ; 
the  organic  kingdom  yield*  a  auffiriient  choice  of  oolooriog  matteis  for  all  ossAd  parpeaea 

'    of  oonfecticneTy. 

neU*s  HiA  giaaan— ■ — Both  thess  varieties  of  food  sre  freqaentJy  ccmtami- 
nated ;  omtain  imporitiea  being  parpoaely  added,  whilst  the  presence  of  othai*  is  attcibA- 

I    taUe  to  accident.    Foremost  in  importanoe  an  the  pciaimoa*  adultemlaonf,  and  they 

,  chiefly  refbr  to  the  admiztois  of  copper.  It  onlbrtaDately  so  happcms,  that  oopper  is 
the  only  available  metal  for  the  pai  puses  of  manuftoturing  vossels  ai  lapacity  anitable 
ftir  the  piokle^maker  and  whoLeaale  oonfectioner.  Inm  iiasiilii  am  inadmisBble  on 
•eoonnt  of  the  fiuJUty  with  which  that  metal  dJJsalres,  and  the  disagreeable  ooknir  it 
imparts.  Iioa  vessels,  lincdwith  porcelain,  answer  well  enooghfbr  small  qoantilieB,  and 
■t  Ant  VcMsls  of  this  material,  however,  cannot  be  procured  beyond  vary  maderat« 
dimensimM;  not  only  m>,  but  the  internal  poroelain  glaao,  in  prooess  of  time,  oracks, 
and  Ub  to  be  aay  kmgcs  a  tnMeotion.  Vessel*  of  oopper-linned  and  oopper-ailvered 
ne  open  to  a  timilsr  objeotiim,  the  proteotiTe  ooatiDg  wearing  away  after  a  time- 
Seme  of  oor  large  mannfkoturera  of  picklea  and  proaarves  have  actually  gone  to  (be 
oxpense  of  providing  themaelve*  wiA  silver  veawl* ;  but,  notwithstanding  the  expense 
inoaned,  &e  mal«rial  has  not  justified  the  espectatiims  whioh  were  enteitoined  re- 
■peding  it  Svery  one  must  have  noticed  the  iaoiUty  with  wMch  aitadea  of  aUvn 
beecBB  blaek  when  eipoaed  to  tho  air  under  certain  eonditioiM,  eapeoially  the  air  of 
eitiea:  this  blaekening  is  attributable  to  the  ibnna^m  of  a  suli^iaret,  which  is  an 
objeetiou  to  the  use  id  silver  vessels  fis  the  purposes  indicated.  A  jdatinnm  Tiaaril 
would,  of  oonn^  be  free  from  every  objection,  though  the  eipenae  of  fliit  purohaae 
would  ha  great  NevcrthilasB,  I  wonder  much  that  aonte  of  onr  entetprislogpiokleand 
pnaerve  msnu&otnnta  have  not  incumd  this  ezpenae.  Taking  advantage  <rf  tha 
p^olar  dssiie  for  non-adohecatad  piddea  and  preaerve*^  I  should  think  the  pvotkase  of 
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A  would  ba  mply  oampsnRted.  Afta  til,  Iba  wbI^  of 
wouU  b«  laM  llwn  Alt  mqinred,  ind  DomuMDly  mid,  bj  muobebmBi  <f  oil  <tf  TitritL 
Bo  lonf  ■■  oil  of  vilriol  ocotiDDad  to  be  dirtiUed  fttnn  gl*»  ntorti,  tbe  liquid  nwiwiwi 
dear ;  it  ii  (stj'  linoe  tlw  praeknu  metal  ploIiiiuiiL  hm  been  EohalitiitBd  fis  glttMi  thit 
oilof  fitiioIhMbtntpiiicmUe  it  ita  pment  modenta  rata. 

Settmg  nde  the  difflonltj'  of  flDdii^  r  RilBtitiitB  tar  ooppor,  the  beandht  gRCB 
tint  wlu«hitimparta  to  MrtainpuUeauidpreaerTethoIdioutuiiDdtHMBieattoitaada^ 
tiOB.  Thii  gnea  colour  is  peculiaiiy  ittnutiYe  in  soch  pneervea  m  gtewgey  and 
battled  gooeebariai,  alio  in  all  pioklee  tlie  TegetaUe  oompoBoitB  of  wbioh  wxe  natmalljr 
giem ;  but  pcnon*  who  ai«  attnoted  by  the  beauty  of  a  oolonr,  Aanld  rafieet  that  it  ia 
oaly  iiqiaTted  at  the  eoet  of  heaUh,  and  by  th«  mc«tpointian  of  a  poiion.  In  tbe  pie> 
pantlMi  of  oAer  than  gnon  picUea  and  pranrrea,  die  onpnoiu  impregnathui  can  at 
ooune  lend  no  attractiTe  tint,  the  mina&cturer  ean  hare  no  indnaement  whatonx  t» 
eoUdt  iti  preianee ;  bnt  that  proeence  ia  almoit  a  neeeaaity,  id  long  aa  oopper  Toaatla 
an  eaployed  ia  the  manvHutore. 

The  mmaib  iriiieh  hare  boon  made  relatire  to  &t  diSimlty  of  onploying'  otbw 
Teaeel*  than  th«e  of  iinD0«1«d  copper  for  tho  preporatian  of  pioUea  and  preaarm,  are 
only  applicable  to  these  oparationi  on  ike  lar^  loalo.  For  dnmeMie  parpoeea,  ben 
veaada  of  adequate  dimennona,  lined  with  poroelain,  can  be  obtained,  and  tha  tinned 
inlonal  atnfkoe  of  copper  Tenela  can  be  pKaerrod  In  gnod  order.  It  ia  well,  bowevo', 
to  be  aWRTO  that  a  tinned  eoppm  vonel,  when  a  portion  of  the  tinned  mi&M  haa  become 
abiadad,  i«  ereo  mom  dangerooa  titan  a  Tcasel  of  untinned  copper.  It  ia  a  wdl-known 
fact  in  chemiMry,  that  any  two  metala  being  f^ven,  one  of  wliioh  ia  natorally  eolnUe 
and  the  otheo-  naturally  inaolnble  in  any  given  flnid,  the  lohibility  of  the  fimner  j» 
much  inareaaed  by  contact  witli  tho  latter.  This  circnmttanco  dopenda  on  certain 
Toltaio  aigeooiea,  which  need  not  here  be  deacribed ;  anffle«  it  to  lemonbei  that  Ae  fact 
ia  undoubted. 

Connected  ■m.&  the  omploymont  of  copper  Tcaiele  for  culinary  purpoaea,  Hm  ouriona 
fact  ahould  be  mentioned,  that  oily  matten,  and  oertain  Ti^tabl^  adda,  attack  copper 
mora  readily  when  cold  than  hot.  Guided  by  thia  knowledge,  the  cook  ahould  remember 
tiiat  it  ia  dangetoaa  to  allow  articlea  of  food  to  grow  cold  in  copper  Traanla 

Dittottry  a/  Oopptr. — Copper,  whenerer  preeent,  can  be  discoTcred  with  gnat 
tuulity.  The  first  and  moat  obTiona  pieaumptiTe  indication  of  copper  ia  the  ematniEa 
of  a  preteniatuially  bright  groen  colour ;  Hiii  is,  bowever,  only  a  preenmptivB  iadioa- 
tioQ :  ipedflc  testa  mnat  be  employed  if  it  be  required  to  demonaliBte  the  ^datenoe  of 
ooppn  absolutely.  The  ftcility  of  this  determination  will,  eteltrit  jmHAw,  be  pn^ON 
tionata  with  tho  amount  of  oopperpreaanL  If  the  metal  oxiat  above  a  certain  proper- 
tJMi,  it  may  be  recogniied  by  plnogiog  a  bri^  steel  knlfo  into  a  maaa  of  piokles  or 
preaerrea,  allowing  tbe  knifb  to  remain  during  a  few  mhiulea,  Bftarwaida  withdravii^ 
it,  and  wasbing  it  in  wate.  If  the  blado  of  the  knifb  be  coTered  with  ■  diatiucdy 
maikcd  copreoua  layer,  no  queetion  can  remain  aa  to  the  existenoe  of  copper  in  the 
pickle,  or  preaerre,  thna  treated.  A  Tory  delieato  teat  aim,  and  one  wbi<ji  in  many 
OMet  ean  be  la«n^t  into  immediate  tequitition,  ia  the  following : — Add  to  a  portion  of 
tbe  enqiected  piokle  or  preaerrea,  some  adution  of  ammonia  (hartahom),  and  raoaik 
tbe  ahmg«  of  tint,  if  any,  which  earaea.  If  it  be  deep  bine,  the  prewnoe  of  ooppetii 
iudiealed.  Buttorenderthepreaenoeof  copper  oridentwilh  the  greatest  poadblBMN 
tainty — to  extract  it,  ooUeot  it,  and  determine  ita  amount  quantitatiTely — anotherproosH 
requires  to  be  followed.    A  p«wtMn  of  tbe  suspected  [dclde  or  preeerre  moat  be  dried, 
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Mcfaewtod  in  ■  pamH«in  ontelUe,  md  acted  oa  by  srane  mmnml  aoid,  ^  niowi  of 
■aid  diddled,  the  Tcodoe  taken  np  by  mtor.  la  tJau  flml  wdnlion,  ogpper  mtj  b« 
taoogniwd  with  fatflity,  by  amy  of  (he  *p^<;pmte  tc«ti  for  Oat  metd,  mdtf  i 
BMy  be  iseoipitMgd  by  hydioaii^iiric  add,  aad  ita  i 

ogs  to  the  profeMta 

larsli^etthete 

■re  otlien,  fanoeent,  aanitBrily  oonadered,  but  uerwthdMi  otjaetiocuAle,  a*  inralvii^ 
derutitni  from  a  natural  itandaid.  Orange  aiannaladfl  k  AnqtMady  aduherated  in  tbii 
iray,  by  isooipontiog  with  it  otber  and  leaa  agreeable  vegetable  matter.  Camt-polp 
kaa  been  in  gnat  nxptiritiDn  tor  this  pmpoae. 

WliutKt^-Vrom  picUea  ve  are  at  oom  lad  to  ooiuidw  tke  adnhentton  of  Tinegar, 
eonceming  iritioh  toma  pcpalar  miiptgehmaiiM  haa  aiiaen,  owing  to  tke  looae  "^^tr 
iDwludi  the  word  adoltentionhaa  been  q>idi«d.  ThiRcabjeatdoM  not  admit  of  ntioaal 
diacnoiODiUnlilaatandaidofwIiatismeantbyTiiiegBThaaboKiaiTiTedat — nndentood, 
Kt  leaat,  if  not  eipRMed.  In  all  Hia  nporta  of  ezaminatuma  of  Tinegar  whMi  I  hare 
seen,  a  modification  of  the  chemical  itandard  haa  been  adopted ; — that  i«  to  My,  vinegar 
haa  been  aoiiDderediyBonym(mawiAaaetie«)rid,aiid  every  onutitDant  found  in Tia^ar 
«ther  than  soetio  aoid  (eioept  indeed  water)  haa  been  aet  down  aa  an  imparity  or 
eontaminBtion.  Now  thia  Btaildaid  of  ohemieal  purity  U  a  gnidanoe  totally  fldae,  md 
ntinKiry  in  many,  indeed  petbapi  in  all,  eaaea  involving  dietetio  atdida  and  hqnida.  It 
la  eapcoially  Iklte  aa  legavda  vinegar,  water,  and  ^iritnona  drinka,  to  nene  of  wWdi 
•an  tiie  werda  adolteralion,  mntanunaluni,  Ao.,  be  popnfauly  qiflied  without  th*  Boat. 
Inf  nriona  mlaapmehoTiaon,  ftom  meie  oonaideiationa  of  a  ebemioal  ehaneter. 

CbemieaUy  pure  acetieaeidia  a  highly  0OR«iive,iHiBgent,  ocdottrieaa  body,  liqoid  at 
a  temporstme  equal  to,  or  above  the  mean  ten^Mntnro  of  tUa  dimate,  but  oongoaling 
to  a  dyataDine  adid  during  odd  weather;  from  tUa  latter  iiiiiiiiaailailiiii  the  tem 
flaniBi  oflrtM  ontf  haa  been  ap^ied  to  it  8neh  ia  the  rfienrieal  atandart,  and  tha  alightert 
oonaidcTBlion  will  prove  t^iot  anoh  a  eomiMund  ia  totally  mwdapted  to  any  distatio 

By  ditntxug  this  real,  abadlnte,  oi  glaeial  aoid  with  water,  it  ean  be  tempered  down 
toadegreoof  Btrength,  admitting  of  ill  employment  (brail  cnMnaryparpoBBa;  bntatiUit 
ii  by  no  means  N  agreeable  as  other  ipeoimena  of  aoetio  aeld,  and  far  leaa  pure  in  a 


SonTtft of  Aeelie  And. — There  an  tereral  eonreta  of  aoetio  aoid;  the  moat  ntaal 
and  meet  natoral  aonroe  it  wine,  beer,  indeed  any  aloi^lia  liquid,  nndn'  the  inflnenoe 
of  what  chomista  denominate  the  aoetona  fem»cntation.  Aoetio  amd  may  alao  be  ob- 
tained from  theftrmentstionof  MoohaiineBolatioas;  but,  «ttkllyfpe<Aing,  thia  eottroeia 
alao  olooholic,  Keing  that  the  latter  derivBtire  ia  a  neoeaaary  antecedent  to  the  prodnotitm 
of  acetic  add.  By  two,  or  perhapa  mora,  ipedflo  eonneioftreabnmit,  aoetio  aoid  may 
be  developed  from  a  men  admiztnre  of  alodiol  and  water;  these  oasea  do  not  involve 
tiie  occnrronce  of  acetooa  fbnnentation,  and  an  too  pmely  nhnmieal  in  their  ^inoiplea 
ftc  speciflc  conaidoistion  here.  The  apecifle  point  to  which  I  with  to  draw  the  nadn'a 
attention  is  this : — In  propwtioa  as  the  alotdiolie  aonreo  from  irtiidi  the  ptodnelioti  of 
aeetio  acid  is  efllsoted  ia  pnrc,  so  wiQ  the  acetio  add  itself  be  pore.  Thns,  if  it  be  tte 
molt  of  a  chemical  trcattnent  peribrmed  on  a  mixton  of  alookd  and  water,  1b«n  the 
ntdt  wiU  be  a  compound  of  mere  aoetio  add  and  water  1  bnt  if  the  acid  beohtaiasdby 
die  acotouB  fbrmeittation  of  beer,  dder,  wine,  Ac.,  then  vSl  it  be  more  or  leas  contaml- 
nated  with  matter  peouHar  leqieetively  to  these  wion>  soniees.    Tiam,  not  only  do 
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r,  tod  TDM;  but  tlwrdiflte  iJao  for  eroy  vuiMy  of  mder,  beer,  uidwiiie, — th* 
difinmof  m  all  tktM  OMM  iMUg  whoDj  raCenUe  to  tJM  prewnoe  of  bodim  irUd^ 

J}hMW  Ftmtfur. — Wbtn  watie  acid,  ftoa  whMarer  Mniroe  obtauMd,  u  >abieotcd  to 
diitiUatiaa,  tlie  kind  of  miptttiirt  Kgooey  effooMd  by  dirtU]«tioii  ia  mnf  sue  is  bomk- 

tik  mitten,  vbateyer  they  awy  be,  mnain  behind.  Aiannyt  Iha  fantK,  ftnd  indaed 
oonrtitutiiig  the  chief  of  tlien,  •reookinhiigTegetiJ>leestt*ctt're,M)doeitaiii&xedaata«. 
The  aoetio  acid  which  puaei  orei,  or  a  diatillad,  ii  therefora  Bolourim,  but  by  n 
minnfi  chemicdly  pan,  eroi  though  water,  for  the  lake  of  oonTonienoe,  bo  no 
MarnnH  to  belcng  to  tho  category  of  impufitiea.    Tbe  diMiUod  acetic  icid,  or  iffrtHhd 

one  peculiar  to  the  loniM  torn  which  t^  acid  hai  been  diitilled ;  and  each  oilc,  the»- 
Ane,  to  be  atricUy  ragaidtd  aa  an  ia^arity ;  itill,  of  ooune,  hanog  tvtisttux  to  tha 
cbecnieal  ttandard  of  loetio  acid. 

FgreUfntetu  Aeid. — When  woody  mattor  is  «abje«tad  to  ^atniotiTe   dittiUation, 
numennia  Tolatile  produotE  distil  oTci,  and  charcoa]  remaim  in  the  retott ;  ofthcfum 

ic  acid  otautitate*  »a  iavortant  oonilituent     By  adequate  ohemioal  meana,  aoe 
acid  frtnn  thii  aouiee  may  be  wparated  frrai  all  oolkteral  matten,  and  rendtnd  equally 
pun  with  acetic  acid  from  any  olLer  aouroe.    When  tbua  purified,  then  ia  of  oo 

even  when  thns  rendcied  oompletely  puie,  the  term  pyroligneous  acid  is  ^ipUed  to  it, — 
and  thii  term  the  leeder  will  peroeiTe  to  be  indteatiTe  of  iLe  &ct,  that  it  ia  an  acid  pre- 
pared from  wood  bf  the  agauy  of  Are.  ConaidaisblB  mia^prehenaLan  qipemtohaTe 
obtained  in  nqieot  of  pyrcligneona  aeid,  even  amongit  the  memben  of  the  recent  padia- 
meslAty  oonunittae  on  food  adultnatunu.  Whilit  the  aubject  of  rinegar  wa<  djaeuaed 
~  m  that  committee,  vaiiou*  qaettiatu  wen  propoaed  relatiTe  to  the  aubatitutioii  of 
pyroligneoua  acid  fee  aoetic  acid,  thua  '■"''■"c  to  the  impreaiian  that  pyroligneaiu  add 

BCBething  inbiniically,  and  <^>emioally,  di^nmt  from  aoetio  acid,  whovaa,  ai  n 
hare  aeen,  no  aneh  diSbnnoe  exiiti. 

Bnmt  «r  eolotuvd  EitgUth  Ymigmr. — By  iai  the  larger  portion  of  tcatio  acid  (vinegar) 
naed  in  thi*  oowitry  for  dietetia  pnrpoaea  ia  a  coloured  compound  ipecially  pre- 
pared fitan  ftoiMnled  wwt,  and  flaroured  with  laiaina,  &c.,  torcoderit  agiceahlelii  the 
'to.  Ib  addition  to  the  ordinaiy  raulta  of  thia  tmUiLent,  a  amall  percentage  of  oil 
at  ntaiol  ia  p«nutted  by  the  legjaliture.  The  addition  ia  laid  to  be  made  with  tlw 
tateidian  of  <T>atliag  the  Tinegai  to  kc^  better  than  it  otheiwiae  wotdd ;  thia  may  be 
M,  but  the  oil  of  Titriol,  by  ita  inlonae  aoaniea,  adda  to  the  pungancy  of  the  vinegar. 

from  a  oonaidaration  of  the  &ati  which  hare  bean  juat  eet  (bith,  the  conduaion  ia 

imoiatible,  tliat  the  chemical  alandard  of  acetio  acid  can  with  nopiopnety  or  juaticebe 

'  ^ited,  H  the  bacii  of  any  legiaUtiTe  enaclmenta  having  rafeience  to  vinegar  in  a 

tctic  aenae.    Chemioally  qMahing,  the  moat  impure  vin^jara  am  thoae  which  are  tha 

at  agreeable  to  the  palate.    For  the  manu&cture  of  oertaia  kinda  of  picklea,  auch  at 

ahroomi,  onioiu,  and  cauliflower,  in  either  of  which  colour  would  be  diaadva&tageoua, 

oahnulesicr  diatiUedvin^ariaanadfautagB;  but  £jr  all  other  dictctjc  puipoeea,  oolourod 

■a  ii^nire  vinegar  ia  pre&r«lil£. 

Aniving,  Uitly,  at  a  bir  legialative  or  commercial  atandard  for  vinegar,  any  departure 
ftom  which  to  ba  ocniiderad  an  adulteration,  kt  ni  now  aoe  by  what  limita  an  act  of 
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pariiainait  or  otiiar  I^idstiTv  iiijimctuin  ilunild  be  nttimmecL  FinUy,  cam  glioiiU  be 
exexvued  kit  TinefiT,  from  whaWer  K)unw  obtiiiied,  be  iinpregnatod  by  inetallio  bodies, 
more  eepecUllybyioltible  comptnuHbof  leadmdoopper.  Proruion  abo  should  be  nude 
for  i««b«jiiii^  ttie  perMnt&ge  unomit  of  oil  of  Titriol  within  fiie  proportiom  alicadj 
ccmceded  to  be  innociioiia.  Beyond  tteee  HimU,  it  does  not  aeem  jiut  or  expedient  thmt 
legiahttjye  Intetfeience  ehonld  go,  Qneationaof  preference ae regirda mere flaTonr  miy 
be  eafely  left  to  the  dedaioD  of  conmimcn  ;  and  qneelione  of  strength,  inTolTiDg  the  pcr- 
cemtage  smonnt  of  real  acetic  add  in  any  given  sample,  viU  «OMi  fi^  into  mder  b;  the 
openrtion  of  the  laws  of  profit  and  loss. 

OAtmicfl  Etamitiatwii  ofAettitAadfar  Stnnflh. — This  inTolTss  an  operation  of  mora 
difficulty  than  is  nsnally  requisito  in  deteniiiiiing  the  atrength  of  other  adds.  Spedflo 
grsTity  affords  indications  rery  wide  of  &e  truth  indeed,  because  of  the  alight  deviation 
between  dw  specific  gravity  of  pore  water  and  pore  acetic  acid.  The  only  certain  way 
of  BMwrtaining  the  strength  of.  acetic  add  consiita  in  leaniing  tLe  unannt  of  its  satur- 
■tjng  power ;  or,  in  other  words,  in  learning  the  quantity  of  any  given  base  it  eon  diMolve. 
Oenerally  the  basic  substance  employed  fbr  this  purpose  is  lime ;  and  oaibanato  of  lime, 
in  tba  phyeioal  condition  of  white  statuaiy  marble,  is  usually  the  mbetsnce  had  leoonrse 
te.  The  greater  the  smount  of  real  acetic  add  per  cent  any  commercial  sample  oou- 
taina,  the  mne  lime  will  a  given  quantity  dissolve,  and  the  gieater  will  consequently  be 
the  loeaof  a  piece  of  marble  of  previously  known  weight,  after  immfanon  in  the  eom- 
moroiBl  sample,  until  the  latter  is  fully  saturated.  I  need  not  comment  on  flie  netewity, 
when  perfoiming  this  experiment,  of  being  assured  that  the  specimen  tmder  analysis 
•ontkins  do  other  acid  than  the  acetie.  I^  for  tnstsnce',  the  apecJiDen  were  to  contain 
oil  of  yiliiol  (snlphutio  acid],  fiie  latter  would  diaeolve  a  portion  of  lime,  commenautatB 
with  ita  own  amount,  and  would  import  an  emr  into  the  calculation. 

DrUntimttiM  0/ (W  0/ rifi-M.'-SDlphuTio  add,  or  oil  of  vitriol,  is  easy  of  detection 
wherever  it  occurs.  The  property  which  it  has  of  fbrming  a  white  preeipitste,  in- 
■ohiUe  in  nitrio  acid,  usually  fbmiahea  a  sufficiently  chaiaoteristia  (eatare.  If  evidence 
■tiU  note  rigid  be  desirad,  it  may  readily  be  obtained  by  mixing  the  insoluble  white 
pteeipitaU  with  powdered  charcoal,  heating  the  mixture  to  whiteness,  adding  hydio- 
dUorio  add  to  the  result  contained  in  a  teat-tube,  and  then  inserting  into  the  latter  a 
■Up  of  bibulous  pqier  moistened  with  solution  of  aoetate  of  load.  If  die  paper  be 
tinged  blail,  sulphuretted  bydn^en  must  have  been  evolved;  which  sulphuretted 
kydrogm  mnat  be  attributable  to  the  preaaice  of  a  sulphide.  TUs,  m  ite  turn,  must 
have  been  die  product  of  a  sulphate,  and  a  sulphate  determined  under  the  oondiliagia  of 
the  expeiimcot  iiri  nwniflj'  presuppoeee the  original  existence  of  sulphuric  add  (oil  of 
vibiol).  Inagmueh,  too,  astheamonnt  of  a  sulphate  (of  baryta)  is  canmensante  with 
tlte  anoaht  of  solphnrio  add,  the  qnantit]'  of  the  latter  originally  pnaent  is  directly 
tnfcned  frrai  a  weighed  estimation  of  the  amount  of  the  fbrmer.  This  operation,  how- 
ever, presente  a  case  of  chemical  analyBi^ — one  that  will  rarely  be  undertaken  exoept 
by  die  pToffeesed  chemist.  Instead  at  a  soluble  sslt  of  baryta,  acetate  of  lead  nay 
fiequently  be  employed  with  advantage  to  determine  the  presmoe  of,  end  to  separate, 
tnlphurie  from  acetic  add.  This  prooees  is  pecoHarly  spidieaUa  to  the  case  of  browa 
or  coloured  vinegar,  which,  on  account  of  the  quantity  of  vegeUble  matter  present 
MBUtimea  renders  the  applicktion  of  barytic  salts  emharrasdng.  Acetate  of  lead 
•oluioo,  when  added  to  aeetio  add,  holding  oil  of  vitriol,  not  only  precipitates  the 
Itttar,  but  moat  of  the  vegetshle  matter  also. 

If,  tbeieftoe,  the  compoimd  pnceipitato  be  odkcted,  waahed,  tttd  ineiBnated  in  • 
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poraehin  amciUa,  all  the  TsgetaU*  mttcr  will  be  burned  iiwtif,  md  «4ita  iw1|JmIi  cf 
load  will  tanuiii.  II  tLa  pigoeH  of  iadaavtiaB  be  perfbnaad  in  •  olrwei  emcible,  4e 
■olplate  of  lead  viU  be  dMsompeeed  into  wi|plude  of  tbat  nwtil,  mixed  witk  «hM>- 
etwl, — a  auitoie  Thiob  arolTM  CB^hoMtted  brdngin  when  &<Mtad  wub,  witli  •  Htda 
bydrodUonc^  w,  itiU  better,  niboJiydrodiLxio  aaid.  Thie  gaa  m^  be  haled  hf 
tabaloDi p^BT,  moistened  Tith  M«t*teof  leidfUalreidydeRribed;  ■iiit  thn  iiwilliiia 
WiintTirM  of  tin^  if  any,  will  be  of  oootM  elunfilenitto  of  n^orio  and  "Hgintny 

BtttetioH  afC^par. — Thi»  metal,  when  prwent  in  vinegar,  ia  deteeted  bf  the  a^ae 
teeta  aa  thoee  already  menticned,  vhen  tnUii^  of  oopger  eoterii^  aa  a  contwanatkai 


.Jrtmieui  Vtntger. — Oil  of  vitriol  I  IwTe  already  (tated  to  bepreeentlumai^wte- 
tiei  of  oommeroial  vinegar;  andinaaDuuhaaailofTitnalfraqmntlyoontBinaaneinDitlMBe 
•IS  aome  giomidi  for  the  atatenwnt  that  anvis  ia  oocamcmally  ^waait  in  tiuagai. 
mieii  we  aome,  howerei,  to  roOeot  oa  the  comparatively  aaal]  amount  of  <ul  g<  viMoI 

oS  of  vitriol,  it  will  be  asen  that  the  leporta  eoaotmiag 
onneoeaHtil?  ovcntated.  In  point  <rf  bc^  Ae 
alann  which  haa  ariieii  on  tbia  aooce  naad  not  hare  axiated;  it  wai  tin  raaah  «f  a 
popular  clamour,  baaed  upon  the  mete  word  of  tenor — oriMw;  and  fcnuabaa  an  illiv- 
bation  of  the  imatahea  iota  which  a  pcfiulaoe  SMi  fall  when  led  aatMj  by  nne  tama 
without  due  limitation*  of  theii  aignifiaanoe. 

XMid. — lliii  metal  leadily  diaaolvea  in  aoMio  acid,  wi&  wluoh  it  maf  mmb  in 
oootaot;  it  ia,  thacdoie,  anmrntimrwi  fbond  in  vinegar  aa  a  nontaminatioli.  If  vfaegMr 
yields  a  blaok  tint  or  a  black  praoipitate  whan  treated  with  bydnaolphuiie  a^id,  tte 
preaonoe  of  emoa  oaloigenoM  metal  i*  indtoatfld.  If  the  m^  in  qnaatian  be  not 
oopper,  the  probability  ariaea  that  it  ia  lead.  If  the  addition  td  a  adnUa  aa^ihate  to 
anolhsr  portion  of  the  viasgar  yield  a  white  prediulate,  the  probaUlitiea  in  hitoai  td 
lead  are  almost  oonflrmed;  bnt  flure  ia  no  abaolnta  eon&nnatioti  of  &e  point  abwt  of 
theproneaaof  ovqwiating  the  ampacted  vinagar  to  drynaea,  inoinaraling  the  reaidna, 
and  obtaining  the  lead  by  ptooaaaea  obvioua  to  the  thamia^  bnt  beyond  Uw  eonpetauoB 
of  oidinary  ncD-«beniical  opentoia. 

Ad«ltwatlB«i  a£OogM^-F«rb^tha»nli)«otofadnhnat>dviaoia,eopwdaMd 
geoenlly,  would  not  have  been  ptominently  brought  befixe  the  notice  of  the  p«U>e  ■ 
we  find  it,  bad  not  the  a<^hitfiratiim  of  ooffee  fnmidied  the  atarting-yoinL  the 
ohiooiy  queetion  fiimiahea  one  of  the  numenna  inatanwm  which  mi^  be  addnoed 
of  the  prsanire  whiob  ooMidaratioai  of  i«oBt  and  loaa  can  eiatciae,  though  omatdB- 
ntiona  of  a  &r  higtier  mend  weight — ocmaideiatioai  JOTolTing  the  health  and  pliy<- 
aical  well-being  of  a  people — would  have  been  paaaed  mmotioed.  Althon^  oridoMe 
has  be«n  farthootning  inculpatisy  of  the  injnrioua  cdbct*  of  ohieory  amitartly  on- 
nderad,  that  evidence,  to  aa;  the  leaat  of  it,  it  wsak  and  unaatiafactory,  viewed  by  th* 
B^  of  unpcejndiced  eipcrienoe.  Chicory  ouinot  be  aaid,  I  believe,  to  be  letm  dcte- 
tcnooa  than  coSaa,  takon  date  fiir  doae  :  oofEee,  indeed,  ia  the  ootb  active  nbatance  of 
the  two ;  ita  eSbott  on  certain  delicate  oonatitutiona  are  vo  bOdd^j  nunifastad,  thai^ 
without  a  VMlalian  of  language,  it  ma;  almoat  he  deaignated  a  weak  pctacm.  To  mim 
a  ^>eGitl  outoty  againat  ohicory  beoanae  of  it*  injnrioua  character  on  the  MnititaliCB^ 
ia  aimply  sbiatd ;  nor  wotdd  it  over  have  bean  raiaed,  had  not  the  ouatonu  reodpto  at 
ooSoe  e^Mrianccd  a  deoreaae  inemnpatiMe  with  the  aeooatitiM  of  the  Chanoellcir  of  Qw 


gafHn»ticmbly«wttfli>t«»lil»clueCTcy,othtii»<i«totit.  IliaphilMc^hie, 
and  Jntod  Oi  w^  fMoluali  Vk;  of  dMling  tritli  cUccry  mnild  bo  to  pemit  ita  mIb— 
of  ooatMtMMHliot  it  i*  ""^  iojariwu — but  not  to  pennit  iti  ulo  when  uixed  wUli 
mAa,  «Mqpt  thli  pvctnUge  qnontitr  of  tlie  mixture  be  itnctly  deftocd.  At  pntent 
the Mle of obieoir-iiefMmiitaraii regulated  oa  m Terj objectionable Insia.  Ifapor- 
nlw  I  dMMud  to  be  supplied  witli  eo^e,  tt)e  letuler  may  dcliTcr  a  mixture  of  oliicory 
■nd  ooflae,  proTided  a  label  expfBuive  of  audi  miitun  be  attaebed  to  tbe  paroel.  If 
the  purehMST,  tuwerer,  aik  lor  pnie  oofiee,  or  ooSee  unmixed  vith  cbieory,  then  it  ia 
t-f^T'*™''  oa  the  retaiier  to  heed  tlie  request.    All  this  ia  Terjr  objoctioaaUB  i  it  ii  an 

■rttor  of  eoft»  wane  leheme  had  beea  adopted  of  generalixing  on  adullaratiaoa — aHb«iiw 
b«aad  on  mis*  ptinci^  vhidi  ahould  i^dy  to  oyory  caaa  of  adultentdos  wbHtever — 
auwh  ooafaaion  voold  have  bee*  kToidfid,  and  publkitaD>alitf,a«  veil  ae  public  hygiene, 
would  have  been  promoted.  The  preaant  regulAtions  affectiDg  the  sale  of  mixtorea  of 
ooflee  Mid  chiooiy  we  very  unjuat  to  the  pnichaaar,  and  proTocatiTe  of  deceit  to  the 
i«tail  <k«lsr.  Ifotofllyi*  the  Utter  allowed  to  tahe  advantage  of  the  pnrohaMrwhodoei 
not  Hunk,  it  neceaeaiy  to  qualify  the  woid  coffee  by  the  eqiletive  "pure,"  but  piorided 
the  ohiooiy-coSbe  aold  be  enveloped  in  a  paper  duly  labelled,  the  dealer  may  raiae  the  per- 
CKkh^amouatof  ohioorywhigbaahapleaieai  he  ii  under  no  legal  reatniut  whatever. 
In  wder  to  illuatiato  this  part  of  tbe  lubjoat,  it  ma;  be  well  to  quote  a  portion  of  the 
vvidenae  of  Hx,  0.  Fhillipa  of  the  K»-'-i«a,  when  '"fpim^rl  jq  ig^  be&re  Mr.  Schote- 


Jfr.  VillUrt  (OhmInik  2197}-  "  L'poa  what  piinoiple  ii  it,  that  if  people  aak  fi^  any- 
thing n  diatinot  aa  ooffee,  it  ia  aanctioned  by  the  £xciae  that  trsdeia  may  sell  lomo- 
tfaing  oD  diSe(Mit,a*the«e  tmxtweaP" — Jbu.  "  For  tbie  reason :  if  yonbacathehiatoiy 
of  cliicary,  jou  will  find  that  piiin  to  tho  year  1S32  wo  had  heard  nothing  of  the 
nae  vd  obioniT  in  thia  eonntry ;  it  had  been  gradually  going  oa  tor  aome  yeara,  bat 
by  anniP'Vf  degrea,  till  in  the  year  1832  it  had  arrived  at  auch  a  height  that  the 
Board  pmoeeded  agaiart  a  trader  in  Liverpool.  Thia  proceeding  waa  atopped  by  an 
Oidv  of  the  Treasury.  Thmi  thei«  waa  a  Treasury  order  not  allowing  the  mixture 
of  (diioonj  with  ooffiw.  That  went  on  till  the  year  1840,  when  steps  woe  again 
taken  to  piaaeeute  a  parly,  but  were  annulled  by  the  Treasury  by  aaorder  of  theSlit 
ef  Auguat.  Froiii  that  period  we  have  gone  on  allowing  peraona,  till  recently,  to  pvt 
(hiooQr  into  ooSto.  Now  the  regnlaticti  Ihavenatnedia,  that  they  muatetate  that  it  ia 
a  mixtuni.  I  oan  Mily  account  for  the  fact  that  when  a  penon  goes  into  a  shop  and 
aaka  for  (joSee,  he  is  nq^ilied  with  chicory  and  coSee  by  the  practioe  of  the  tt«d«." 

{Qunt.ZliS).  " Surely  you  would  oevec  get  any  ordinary  conaumer  of  cofleo  to 
eonaoit  to  auoh  a  [oopoaitioD  as  that ;  does  the  public  know  thia  rule  of  the  bade — ia  it 
rtoofc  up  in  tie  window  that  if  they  tA  tot  oofiee  they  will  get  ohicory  with  it  P" — Am, 
"Noi  we  allow  this  indulgence  to  the  trade  if  they  comply  with  cur  regulations." 

ftch^M  the  wont  part  of  these  loosely-defined,  exceptioaal  legislative  ineaaaies,  ia 
the  OMKHmgement  they  hold  out  to  deoeptioa  and  hypocrisy,  lowering  the  standard  of 
honeat  trade  dovo  to  the  level  of  unfair  dealing,  laying  aap  to  the  m(»al  aenae  of  the 
retailer,  ami  mysti^ring,  to  his  owo  prqudice,  the  consumer. 

Shortly  after  the  chicory-mixing  practice  became  adopted  in  tliia  coqntiy,  certain 

eontemplative  men  began  to  refleot   on   the  impsnneabili^  of  tin-plate  eanisters. 

£varybody  knows  how  desirable  it  is  to  tetain  the  aroma  in  coffee.    The  best  plan  of 

sccompliahing  thia  coniiets  in  roasting  the  coffoe  when  wanted,  but  the  ptactiM  hardly 
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kooord*  with  ma  domaatic  liabita  and  cuuiiie.  TIi«  next  bnt  ^ts  w 
hennetioaUjp  Mldeiiiig  the  eoftee  in  tin-pUto  amm;  loeot^a^  ti 
WW  tawed  apoa  the  principles  of  true  pbilow^— the  idM  w 
■ntlititTfin  euj :  here  are  aoimd  leuoni,  thooCtn^  in  (bmnr  of  Itw  « 
Bnt  it!  dauonement  wae  heralded  hj  other  leaoBuaendatic 
oultatiini  of  chicory  wu  contemporaneoni  with,  deeadenoe  of  alodud — oaniatGr  «aA« 
wu  Ilia  agent  by  force  of  vhich  total  abatinence  aipired  to  douinaliMi.  £TiJ-aBiBdad 
people,  -vAo,  knowing  that  the  tm-pUte  ccslk  money,  mairdled  not  a  little  that  •  pamd 
of  coffbeintinahonldhoaoldfoTlen  than  as  equal  wei^t  of  coffee  in  pqin,  wave  toU 
that  they  knew  not  the  power  or  the  extent  of  Chriatiaa  benen^enee  in  wettoidaved 
minda.  The  coffee  caniateca,  people  weio  made  to  undrastand,  originated  in  no  radid 
motiveof  vulgar  gain,  bnt  sprang,  Hinerva-like,  &«m  the  teeming  brain  of  ^irit-hsttng 
abatainen-— men  who  «o  little  cand  fbr  jsodta,  that  they  wero  oootent  to  Um  by  tha 
loaa.  Bnt  I  aerionaly  donbt  whethw  tio-eanittera,  if  they  could  qieak,  wonlJ  not  fjoJaiw 
thcmaelTG*  innocent  of  protecting  the  Tiitoea  of  any  one  «mple  of  pure  oo&e.  The^ 
are,  in  aobci  eanuat,  mere  chtoory  traps ;  and  fiequmtl;  they  are  ftUed  in  MOOtdaiiBa 
with  a  niccly-calcoUted  acheme  of  deception, — diieoTy  almoat  pure  at  the  bottom,  and 
ooSee  almoat  puts  at  the  top. 

Dmmtry  tf  ChicoTf. — Bome  yean  ago  certain  gentlemen  ttatifled,  bdi»  a  oonBittee 
of  the  Lower  Honae,  diat  there  were  no  known  and  certain  meana  of  diatingaiahing 
ohioocy,  in  powder  or  grain,  from  coffee  in  a  aiznilar  «t«te  of  aggr^aticai.  Sntdy  theae 
witneaua  must  have  lost  their  aanae  of  imell,  (or  anything  more  diltinetJTe  Ihaa  the 
odour  of  chicory  compaied  with  that  of  oo^e  aaimot  be  well  imagined.  Beaidaa  the 
indicationi  of  odour,  there  are  eereial  metbodi  of  diaeorering  the  prearaice  of  chincNry. 
It  is  aomewhat  sweet  to  the  taste,  and  giree  the  impieasiou  of  attuething  giit^  iriun 
bitten ;  coffee  manifests  neitho;  of  these  properliea.  Chicorj,  too,  irim  Aidwb  into 
water,  eren.  though  tilie  water  be  cdd,  imparts  to  the  lattar  ahaotf  iaoMdiataly  a  daap 
tint,  which  coffee  doea  not.  Theae  indieationa  an  usually  sufflment;  but,  if  BMaaMlf, 
a  last  appeal  may  be  made  to  the  Diicroaci^,  the  indications  of  which  aw  infitlUble. 

Aa  to  the  t^ative  amonnt  of  coffee  and  chioory  ii)  the  mixed  oomponud,  it  raiiaa 
within  yvf  wide  limits.  Mr.  Fhillips,  in  his  eTidenoe  given  befitte  Hr.  SeboMeya 
committee,  testified,  as  the  result  of  his  experienoe,  and  of  the  omamnnieations  made  to 
him  by  grocers,  that  alwnt  rnm  eighth  chicory  was  the  best  proptatJon.  TliapwuMtagBi 
however,  is  often  exceeded;  some  palates  an,  dovbtltM,  partial  to  the  taste  of  chieoiy; 
indeed,  iu  oertain  districts  of  England,  especially  near  Ifanchaater,  chiooiy  unmixed 
with  ooSee  is  infused,  and  made  to  take  the  place  of  coffee  as  a  dietetic  dtink. 

Iheliera  the  chief  cause  whetefbie  chicory  retains  its  appreoialian  by  a  large  leatigB 
of  the  public  is,  beeauae  of  the  colour  and  coarse  extractive  it  imparta  to  an  <nfmi>n  af 
ooSbe.  Every  person  oonveraant  with  physiology  knows  how  comparatively  tan  ia  IhM 
oofflUnation  of  a  delicate  sense  of  taste  and  of  smell,  to  which  the  term  "palat«^"  In 
its  gartxonomio  aenee,  it  applicAble.  As  a  rale,  this  power  of  appradating  dialinotivB 
flavour!  and  aromas  cmly  exiata  in  that  aeolvm  of  a  society  to  whkdi  tha  tatw  intd- 
Ifictnal,  in  oontndiatiiioticai  to  "■*""*',  may  he  applied.  A  biewct'B  drayiian  would 
thruat  •  glut  of  Johannisberger  fhnn  him  in  contempt,  thon^  enanumred  of  his  vwa. 
heavy  drink.  He  ia  but  a  type  of  a  class;  andhiaprefeicnoeforhen'isa^peof  hisIH«- 
&renee•,fromoneendIotheother,ofthedietetioBoale.  He  would  prefer  the  black  ooane 
infunoQ  of  chiooiy  and  coffee  to  the  purest  li^t-ooloured  infoiion  of  Uocha,  however 
indolent  of  deli^ilfiil  bouquet   Nor  does  it  much  signify  if  the  ohicoiy  be  impure,  eo 
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long  u  a  eettam  dnk  tint  mnd  TOngh  flavoor  be  preterrtd.  As  regnrdi  the  kdultentioiii 
of  chieoiy,  Qiej  are  maacrtna,  laA  often  diiguitin^.  tSx.  FhiHips  diaoorend  in  lereiil 
tam^lea  of  ehkoi7  irhieh  mne  TEndsr  Mb  notiee,  beam,  ije,  oate  (routed  and  grannd], 
caniBel  or  Immt  mgiT,  red  oxide  of  itoa,  omngo  beiries  ;^iMthiiig  rery  dii^iuling  in 
thfW  thinga  t — tiaked  and  powdered  boiw-liTR'  ii  more  objeotioiuble,  and  decayed  vood 
Tedneed  to  powder  is  nnatbAetire  in  all  it»  Tatietiea, — ttpteitOfy  Tepulaira  doei  it 
become  wben  the  irood-powder  if  the  product  of  grinding  exhumed  and  decsjed  coffln- 
lida.  The  Infced-llTer  adultersticii  has,  I  beliere,  been  well  attested ;  the  latter,  I  am 
bound  to  My,  ie  more  apocryphal. 

Berang  that  chioory  ii  not  injnriona,  and  that  the  taite  of  pei^  respecting  it  is 
dirided — some  penona  holding  it  to  be  an  improvement  to  coflbe,  whiM  od!u»i  regard  it 
•a  altogether  hatelbl — the  atrai^tfbrward  and  Tational  method  of  dealing  with  the 
Blatter  would  coneist  in  eelling  chicory  as  chtooiy,  and  coSee  as  txSte.  TIom  would  be 
inconTenient  to  ttie  poor,  wo  are  told,  who  an  enamoured  of  chicory,  and  who  cannot 
nix  the  two  so  well  as  the  grocer,  who  grindi  the  two  together  in  a  mill ;  tlie  poor 
eanoot  afford  to  have  milla,  only  the  rich,  Ac.  ka.  But  annly  it  was  not  philanthropy 
Qtat  suggested  the  Cuhioning  of  chioory  into  the  appearance  of  coffee-berries :  a  patent 
waa  actually  taken  out  toi  that  pnrpose  aomo  years  sgo  ! 

IKalt  Llqnoi*. — Aoeordlng  to  the  inrestigations  of  Dr.  Nomumdy,  and  odiar 
ehemists  who  have  given  much  attentioa  to  the  eiaminatiOD  of  malt  liquors,  there  is  very 
litQe  draught  porter  sold  in  London  as  it  cornea  from  the  browen.  "  Beer,"  remaAa  Dr. 
Normandy,  "  is  a  liqmd  which  is  very  largely  adulterated ;  but  T  must  nay,  a*  6r  aa  my 
knowkdgegDOe,notinoneein^einBtanee  by  the  brewer.  The  adulteration  takes  place  at 
the  publican's,  and  to  such  an  extent  that  there  is  actually  a  diffbrcnceof  flfty  per  cent. 
mnetimce  in  the  qnantity  of  the  alcohol  whidi  the  same  beer  contains  when  it  oomes 
film  fte  brewery,  and  when  it  is  bon|^t  tmta  the  pnbliian.  I  am  speaking  of  that 
vrth  very  great  certainty,  betsuae  I  have  purchased  porter  troia.  a  brewer,  and  I  have 
purduued  the  sane  beer  of  a  publican  where  the  beer  is  retailed,  and  I  was  surprised  to 
find  that  the  quantity  of  alcohol  was  ao  enormously  different.  The  beer  is  so  greatly 
addterated,  ^t  I  always  purohase  the  beer  I  consume  from  the  l»«wery,  and  I  have 
done  ftat  ftir  several  years  pait  Lately  I  was  out  of  beer,  and  I  sent  to  a  pubHc-houio 
br  some,  but  I  could  not  drink  it ;  it  was  perfectly  vapid,  and  nauseouriy  sweet.  The 
nbstaneel  which  can  be  detected  as  adulterating  anbatancea  are  only  two,  namely, 
MBmon  salt,  which  is  used  to  a  ntuch  more  considerable  extent  tiian  it  diould  be, 
FnAably  merely  fbc  ineteaaing  the  thirst  of  tiu  customer ',  and  sulphate  of  iron,  by 
wliich  I  ones  auflbred  pretty  severely.  I  was  at  Bermoudsey,  ooming  from  a  tanning 
{■eCoty;  it  wasinOteheatof  sommer,  and  I  stepped  into  a  pubUe-honse  to  take  a  glass 
of  porter.  Very  soon  after  I  was  seised  with  vident  eholie  and  vomiting,  and  felt 
elute£ngly  uncomfbrtable ;  I  drove  home,  however,  and  the  symptoms  ^sappearod 
riindly.  The  next  day  I  returned  to  the  sane  place  with  a  bottle,  and  bought  half-a- 
pint  dt  beer  at  tiie  same  public-house,  when  I  found  the  presence  of  sulphate  of  iron ; 
Odd  I  attributed,  of  course,  to  the  presence  of  that  poison  my  indiapoeitioD."* 

Adulteration  maybe  dengnatedas  an  imipaken  falsehood;  it  is  attended  Iiy  all  the 
c^  inseparable  from  verbal  {tiaehood,  and  many  peeuUar  to  itself.  As  one  fiUsdiood 
•eqnira  othen  to  give  it  veriainiilitnde,  so  does  one  act  of  adultentitn.  Tbe  case  of 
poHer-adulteratton  fbrcibly  illusbatee  this  point  The  retail  dealer  oWains  his  porter 
bum  the  brewer  according  to  a  noimal  atondard ;  one  that  is  never  di^artod  trtm  at  tbo 
•  EtUows  before  Hr.  SoboleflaU'i 
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mMoabuAarj.  The  leUilai,  ioatsad  of  letuliiig  tlie  porter  u  lie  gett  1%  begins  b^  w3£itg 
mtn.  Hs  viUMjtluMUira  great hana  in  that;  lie  will  argue  tlMtpOTtcru  origmtQj- 
tMVWod  would  be  iiyuiioiuly  •tnmg  for  hU  cBrtomere ;  he  will  aver  that  tha  'iJl'rtHI 
portioii  it  the  atrangMt  ha  nan  aSord  to  kU  for  the  vujaej.  But  in  adding  water  lia  h^ 
Tiolated— uDooudaiiitr  pcob^a,  bat  he  attU  iku  lioUted — theimmntaMe  lawi  of  jartiae 
•nd  nocaUt;:  bs  hu  oooimitted  a  lie;  and  a  lie  ooBunitted,  like  one  ^akoa,  lequiie* 
othera  to  nqjpart  it.  Wha^  thou,  doea  the  publican  dot  By  the  inoo^antum  tf 
BOrirama  ^it^  the  diiuted portOT,  he  create*  tMnidea  of  aBcmgth;  he  adda  aolphalB 
of  ijOD  to  impart  an  inkj  colour ;  treaole,  sugar,  or  liqnoiiDs^  to  give  botli  eoloBr  and 
body;  nittoinoreaae  thirat;  and,  vmae  than  all,  beabTTcato  det^ve  tbe  palate  of  bi« 
cnatflnuffti  '"^  to  impart  a  fiJae  noticra  ot  v^'^^'Hi  by  capfkran  and  the  deadly  ttftntui 

Of  eonrBB  it  !i  not  aMonud,  in  the  preoading  zBOMikt,  that  the  whole  of  the  ingrs- 
dMntemmtionBd&nd  their  my  into  the  whole  of  the  mebnpoliUuipoitar, — anBaaettiaa< 
of  that  IciiMl  would  be  fiir  too  iweeping  aod  indjaerimioate ;  nnqueaticmably,  howervr, 
tbey  are  Tery  genendly  employed.  Neither  ia  it  aHomBd  that  the  diflbnnt  natoriala  oT 
potter-adulteiMioa  are  added  tinaiim,  beginning  with  water,  a*  doacribed;  they  an 
added  at  onoe,  bat  the  aequanoe  indicated  ii  the  sequectce  of  caaMtiDii.    Were  it  uA  for 

the  water,  l^™°-rf H-°.»™-i-ing.Jii;tinn.  wmiH  K.Tinnriiiry 

"For  thepnrpoaeof  inqtartoiBBliengtb,"  nya Dr.  Nonnandy, is hia evidewe  before 

by  dilnting  the  beer,  they  have  rendend  it  leea  iweet,  and  tbuefo«  a  little  n^v  is 
added.  By  the  additioi  of  water  not  mly  have  they  dimiuifhedibaweetnen,  but  thej- 
have  alae  diminiibed  ita  colour ;  and  then  they  put  into  it  a  little  liquor  ammouuD,  or 
quit  of  hartahom,  wlucb  baa  the  propot;  of  darlrening  beer — n  much  wo,  that  if  job 
add  a  litUe  ■■mnimia  to  pale  ale,  it  will  beoome  the  cdour  of  porter.  Inatead  at  itopa, 
exbact  of  gentian  ii  iiaed.  Oentian  is  not  a  deleterious  auhstanoe ;  it  ii  inbedneed 
merely  beoanae  the  beer  has  be»  diluted,  and  it  ii  no  loiter  hi  bitter  as  it  ahmld  b^ 
had  tbetefore  a  little  extract  of  gentian  ia  inbvduced." 

Spealdng  gcmemlly,  the  sMortiaa  nay  be  tnthfiiUy  advanced,  that  the  adaltoatiom 
«f  malt  liquns  ia  eooflned  in  this  oountjy  almost  excluaiTBly  to  portw;  ale  does  not 
■dM  equal  faeililiea  to  the  adulterator.  Firstly,  in  alo  theie  i*  no  tint  (rf  daikneaa  to 
be  maintained;  aeccodly,  it  is  more  freeh  to  the  palate,  and  oonseqaenUy  agents  of 
aduUvatiui  eannot  be  ao  well  applied  as  in  the  esse  of  porter.  Nererthdeai^  alea 
preamt  an  importunity  Sot  the  introductica  of  eztzaneoua  lnttera,.and  quaaaiai  and  gen- 
tian are  said  to  be  en^iloyed  for  the  putpoae;  but  the  a^oeheiuioiui  prenlimt  acme 
few  years  ago  relative  to  the  employmrait  of  strychnia  had  never,  I  am  diqMaed  to 
believe,  a  just  fijundation. 

ItiUctim  a/  (A*  MaUHaU  tmpieytdfiir  th*  AMUnUi*»  if  Aw.— Su^hMte  of  ittn, 
oonmum  salt,  and  indeed  all  the  miiuild  Bubetanoee  emfdoyed  for  the  adolter^tiea  of 
beer,  oan  be  readily  detected  \sj  obvious  chemical  methods.  Nuk  vomioa,  also,  and  ila 
alkaloid,  admit  of  ready  detedion ;  but  neither  by  the  nucrosoirpe,  nor  by  ciiemistty, 
mr  by  asy  other  known  method,  ow  the  pnaenco  of  cMmtw  indfiw  bo  detomined. 

LtgiOatMt  er  iVormsI  Stamd»rd  ef  Mtit  Zigmn':— The  oDnfiiBon  which  has  tuiaeB 
&a  want  of  a  legislative  standard  of  compaiiaon  in'  relatun  to  maJt  Uquors,  ia  i^y 
iUuitnrted  by  Oie  bUowing  remaib  of  Lord  Claude  Hamilton,  «4ien  i^eakiog  of  tho 

*  m>  term  In  spp 
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ptertooB  UM  of  tk»  «a>di  mdtitantion  tad  contaminMlim  by  Dr.  Nonnuid<r : — "Ton 
iMtke  lUB  of  die  wD(d  'aidtonrtJon,'  but  Ab  man  Tbomakei  porter  don  not  pmmiae  ta 
maksitof  aBypatieiJaTlBgredienta,  doethef  H«in>kea*b«venge,  andheofltesitfor 
jaoT  aootptaitM  if  Jtn  nkooM  to  (bmk.  Adultentioii,  I  tnke  It,  DMam  llin ;  the  addi- 
tiOD  of  a  iBbrtaDoe  vkieh  doea  not  impart  to  the  artiele  adnhoated  any  qaaHtf  what- 
^n-.  For  example,  I  do  not  call  tte  mixing  of  cotton  iritli  iroel,  or  witii  alh,  an  adnl* 
tenttitm,  beouuB  the  raealt  ii  an  aitldB  i^di  looks  neariy  ai  weH,  and  irtlich  partakes 
of  ib»  qualitiea  of  tha  fkbiio  irhioli  ia  made  eirloaiTdy  of  irool  or  of  nik.  Btrt  if  Uie 
article  >*  (did  ti  pnte  vool  w  M  pnre  iSk,  it  ianot  atsscof  adidteratjon;  itiaanweof 
Ami,  aeoording  to  my  Toeabnkry.  I  think  tlte  &nlt,  in  diat  caM,  Um  at  die  door  of 
ibe  T«>dor,1>ut  not  at  the  door  of  tlte  maker.  Inthe  tame  v«y,  if  vtutt  lumlenlKadby 
Ae  naHnriwIimof  beeriatbemakitif  of  a  catain  beroage  contaiBing  Impa,  andacer- 
tmia  amsont  of  alcohol,  a  certain  irell-known  oompotmd ;  if  yon  intioduoe  vater  and 
BMBH/Ht  iWiwii,  end  ftnts-angar  fbr  the  pnrpoae  of  nreetentng^  and  liquor  amnaniee  for 
the  piiipo«  of  bnovning,  it  ii  a  «aae  of  boA  adnltcntlon  and  ftuid."  Diflbrenoea  of 
c^nnioa  of  tfaia  kind,  relatiTO  to  the  true  ngniflcetion  of  the  wmd  "  addteration,"  wHl 
not  ceaa*  nntil  the  latter  faa«  been  deflned  far  legidatiTepwpoBM.  IttiwIegiibtanMa 
fit  to  ronaider  it  to  be  a  dstistion  fMn  a  standard,  many  difflcultiea  wnld  be  uvtsruaue. 
^be  legidatiTe  ttaadaid  far  malt  liqnoTi  ahmild  inTolve,  Bndy,  the  preeonee  of  a  deter- 
minato  amooat  of  abiJioL  If  the  greater  eolitiety  of  beer-drinkers  be  a  conannunatkm 
to  be  attempted,  as  no  rational  penon  dixpntea,  it  ghould  not  bo  attempted  tlmm^  the 
intorvnition  of  a  ftaud.  I  am  diipOBBd  to  bdieTe  ttiat  the  moat  efllolcnt  meani  of  eonn- 
teraeting  the  tendency  to  dmnkennefli,  nnfartnnately  to  preralent  in  tbia  oountry, 
wonkl  be  the  in^ortatiaa  of  light  vinea.  I  believe  alook<die  drinks,  taken  irillitn  Umita 
of  temperance,  to  be  a  good  and  ratirraal  mean*  of  developing  tbe  mental  and  bodily 
pivw«n  of  nan.  I  cannot  j<^  in  (lie  gratolatiomi  of  tboac  irho  vow  ae  ondiumaitieany 
enjoy  the  Meadnga,  ai  they  aay,  of  total  Bbattnence.  I  have  gem  mmething  of  the 
operatioB  of  tkit  enthoiiafan,  not  only  in  England  bnt  in  Ireland,  more  eepedaDy  in  the 
nathre  city  of  the  ori^atn'  of  Ae  moremcat ;  and,  ercn  taldng  the  low  gnmnd  of 
aigument,  that  a  pledged  abataincr  ii  a  dnmkaM  HtTvd,  T  find  it  impoarible  to  ncoedo  to 
that  ptepaeitiaa  in  all  ita  univemtlity.  Accoiding  to  my  experience,  a  pledged  abataincr 
ia  too  fi^qoently  a  man  -who  drink*  in  geeiet,  (hiu  adding  hypocriiy  to  tho  other  ain. 

Va*  Mali  Ito  ^JwltOTitlw — The  pnpnlar,  and  to  Mmn  eitent  dm  commercial 
elaanficationof  teaiiinto  green  andblaek.  This  dininotion  ia  nippoaed  to  be  dne  to  a 
dietiiictioD  between  the  pkata  yidding  tbe  two  Teiictiee ;  bat  itill  Qiere  ia  little  rmod 
for  doAbting  tkat  a  portion,  at  leaat,  of  Qte  green  t(«  nnd  it  (he  piodoce  of  black  tra- 
{Janta,  tte  only  diatinetion  between  tho  two  reeolta  being  in  the  manner  of  preparatjon. 

Coonoiaaeari  in  tea  will  bsve  remarked  the  almost  total  dinppearance  widiin  the  lot 
few  yean  of  thoao  finely-bloomed,  Inetrona  green  tcoa,  which  we  were  •censtDmed  to 
aee  ocnamcBtally  displayed  in  shop-windows.  Since  die  nature  of  die  contaminations 
HBwtcd  in  tea,  and  more  eepcciilly  green  tea,  has  been  known  and,  understood,  the 
objectianable  practice  has  already  begun  to  decline.  Between  the  natnral  colour  of 
pnen  tea  and  black  tea,  there  is  much  Icae  difference  than  the  pabUc  is  tccnrtomed 
to  Mupoot  Black  tea  is  neither  charactericed  by  CTtrcme  Uaiknesa,  nor  green  tea 
fay  extasme  greennMs;  so  that  whcwver  «Aer  of  these  iqipeanaeca  is  obserrcd,  con- 
tamination may  be  suspected. 

Fctmeily, '  Ac  opinion  was  entertained  that  green  tea  owed  its  grcenncai  to  a 
cupreona  improg»ation.     His  opinioli  is  nnfonnded;  iron,  not  copper, 'is  die  ntlMea.' 
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which  the  IwTGs  an  ddsd.  H(moTeT,dtebbam(^giMn.tMitoal7M9eiAc3al;lMtw««B 
it  and  the  jrmnniMiw  of  oupmnu  piffles,  thera  ii  all  the  difienDoe  between  ijtmag  and 
anr&m  paiating.  Tha  operatJon  of  t«a-glaiing  wai  Ant  bionght  imder  ths  BOlio 
the  pnUiii  iix  1S44,  by  Hr.  B.  "Wttrm^aa.  Two  ««inplea  of  gTe«m  and  WaA  teSi  w 
brought  to  him  by  an  aidie  oficer,  who  had  made  a  preliminwy  •dzoie  in  the  nc* 
bcwriiood  of  Kemungton.  Ho  wiahed  to  know  of  Hr.  'Waiington  whether  thoy  w 
genuine  teai;  and  he  wu  requested  to  obtain  l^utherinfmnationai  to  the  identiflntfinn 
of  the  aanqlEs  with  the  bulk  of  tlie  teas.  The  ezdee  officer,  bowevsr,  never  called  ag 
It  BO  happened,  hoveyar,thattheEamideaQf  teainqueition  lay  befine  a  window,  andone 
day  Hr.  Waiingtcm  WM  miich  Htnick  with  the  nryiog  tinta  on  the  nirfiwB  of  the  graen  tea 
iriien  Tiewed  in  lunahine.  He  ezamined  the  tea  miciaai»iacally,  and  found  it  to  be 
cov(il(^>ed  in  a  oolouiing  material.  SnbaequeDt  chamicai  nTmmin.HjMi  demoDBtzated  the 
oolouiing  nuttetial  to  be  ccmpooed  of  Fnitnan  blue,  tnniieric,  and  n  white  lubataaw 
which  appearad  to  be  a  mixtore  of  ■oap-atone,  or  steatite,  with  luipbats  of  time.  In 
oouiae  of  certain  inqoitiea  made  by  Ur.  Waiingtim  on  thia  aubject,  ha  waa  ai 
whether  he  had  examined  "tmplat*d"  tea.  The  tonn  waa  new  to  him  ;  bo  e>pm 
his  (urpriae,  and  wa*  thrai  iniiaiiied  that  two  kinda  of  tea,  aa  concenu  the  peculiarity  of 
^ase,  were  known  to  tha  bade,  i.^.  glaied  and  unglaxed  tea.  A  lan^  of  tha  latter 
had  no  green  colour  at  all — it  waa  of  a  dull  date  ooloui :  it  omtained  no  toimaio,  ai 
a  very  imall  quantity  of  Fnuuan  blue ;  but  then  waaatiU  a  snail  quantity  of  aulplhate 
of  lime  upon  the  mriaoe. 

Paanng  on  to  a  contemplation  of  the  resnlli  of  the  kind  of  coataminatiou  jut 
described,  we  ahall  find  thMn  to  be  inappreoabh),  diiecUy  eonaidered ;  and  that  tbe  major 
evil  which  they  aie  c<»npetrait  to  exsrciae  ia  traoeable  to  the  &ctlitj  thay  pve  to 
ulterior  detedoratian.  If  leal  tea  nan  be  faced,  ao  can  unreal, — in  thia  conailta 
majoreril;  andhei«again,in tbeinatterof  tea,thediffiealty,orTathertheimpoaBibility, 
ia  ncognixed  of  aetting  univenBl  bounda  to  a  contamination.  If  then  benot  aoohai 
eiiatenoe  aa  abatiaot  tnith,  suiely  there  ia  no  anch  thing  aa  an  abatnct  evil.  In  both 
the  principle  of  action  may  be  diwmant;  butitianeveitheleiithei^eTOTready  to  diqday 
ita  vigoui  when  the  proper  of^Kotnnity  oocnn. 

The  ingenioQa  Chineaa  hare  turned  the  operation  of  glazing  tea  to  Hnne  account  in  the 
&bric«li(m  of  a  material,  denominated  by  the  people  of  the  Celcatial  Empire  themselvea 
"lie-Ua."  The  tenn.  l>»-t(ia  ia  vufficiendy  GipreaaiTc  of  tha  ^and.  To  call  the  mattria] 
in  qneadMi,  tea,  ia  a  vBiitahle  ftand  1  inihort,  "»lie."  May  wenotaaythattheChineae 
diaplay  greater  leverenoe  for  trath  and  propriety  than  oonelvea }  If  our  food-adul- 
tenton  were  boldly  to  tell  tu  that  tlie  adnlteiatioti  wm  an  adulteratitm — "a  Of," 
would  not  thia  iqien  confiaaion  more  than  half  protect  ua  agaiiut  the  coneequenoeai 
Theaolie-teaaocnlainaboutfiftypercentofeBrthynuttaT;  they  hold  a  panJleliam  with 
the  nault  of  that  eatimable  patont  prooem  alteady  refen«d  to,  fbr  the  tranamntatia 
powdered  chiooiy  into  coffee-beans.  Bice-flour,  tea-duat,  gum,  aweeping  of  the  flo«n 
of  tea-waiehouaea,  mixed  with  from  thirty-wven  to  forty  per  omit,  of  earthy  matta 
the  whole  ground  K>  as  to  imitate  tea,  and  elegantly  flujed, — make  up  the  ■puiicoa 
material  to  which  the  denominatioa  "  lit-ia^'  is  given.  According  to  the  teatimony  of 
Hr.  Waringbm,  the  coat  c^  lie-tea  in  China  rariea  fnim  Sd.  to  li.  per  pound ;  it  can 
come  intc£n{^and  until  it  has  paid  the  duty  of  2e.  Id.  per  pound;  and  it  would  probably 
be  aold  to  the  poor,  or  bad  judges  of  tea,  at  3s.  6d.  per  pound.  I 

SeUnHmatiim  of  LU-tex. — Ths  means  of  determining  the  identity  of  lie-tea  are  so   J 
easy  and  obvious,  that  none  except  the  incoutioua  or  the  very  igoonuit  can  be  deceived.   I 
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If  hot  wain  be  pound  apcm  it,  imtaad  of  imJoIding  sad  duplsying  the  ionu  ot  a  le»f^ 
■fUr  dka  aunnarot  TMltea,it&U«  to  puoea  at  coce,  thiu  fuinialiing  a  tbij  obrioa* 
tMt.  I^  *g>>i>«  lie-tea  be  iooiiMntedut  aaradbleof  paKelMin(s^tiDain,[ir,  indaed, 
evaa  in  an  iim  ^oon,  tba  tDOnooiiB  ^nantitj'  of  eartli;  matter  irbidi  it  oontaina  will 
ba  fimnd  m  r  wwdnt. 

The  pi'iMjMUL«  1^  tM  idnlteTBtLoii  to  wMch  Uie  reoder'a  attention  hai  been  alieady 
diMoted  tab  jlmeo,  a«  wa  bare  aeea,  in  Cbina;  pnetioea,  howerer,  equally  natariooa 
iMva  baan  followed  in  &iglaad.  One  of  tlie  moat  remariiable  wai  followed  in  a  [»oIotj 
iwr  Mineheatar,  wbera  exhaaated  tea-teaTea  wen  diaaaed  and  manulactnred  in  aoob  a 
DMunar,  that  thej  nHiButalj  patnd  nmater  with  the  incautioua  a4  tea.  That  particular 
HMnntertory,  it  i«  to  be  Maumed,  did  not  prore  TemnnoiatiTe ;  at  aaj  nte,  it  ii  sot  at 

Before  oonnliiding  th«  anl^Ject  of  tea,  I  maj  tematli,  that  being  inTaelf  very  mooh 
addicted  ta  tea,  wIudIl  I  hare  taken,  ao  long  aa  I  can  remeniba:,  without  the  uaual 
sdditiona  of  milk  and  aogar,  my  palate  ia  aomewhat  crUical  in  reapeot  of  the  infuaiim. 
Tho  betf  tea  I  can  find  ia  that  inserted  by  tha  Meaara.  Horoiman :  its  dull,  unattraotiTe 
Mppearanoe  manilMc  it  to  be  what  it  pmfbaaci-  tea  which  haa  been  aubjected  to  no 
kind  of  Bxtaaneooa  en^MllialmiBnt  iriiateTBr — a  maniftatation  which  ila  delicious  Aarour 
BDfficiently  oonflnna, 

OoooaKBA  Choaolat*.— The  beam*  of  the  ZilMirDiiMOMaa  are  well  known  to  be 
tha  raw  tnaterial  from  whidh  the  dietetio  artidea,  ground  cocoa  and  chooolat^  are  made, 
f  iratly  the  bean*  are  totre&ed,  or  roaated  after  the  manner  of  ccfiee;  Ih^  an  Uion 

tare.  Cboocdate  ia  naceawdly  a  compound  preparation:  it  piDfeaeea  tobeauoh;  but 
moat  of  the  ground  tnaterial  aold  under  the  name  of  cocoa  ia  compound  alao.  Notwith- 
rtwdiag  the  agtwsUs  taate  of  ooooa,  and  the  elanenta  of  nutritioii  which  it  oontaina, 
there  are  great  diScnltiea  in  tha  way  of  reducing  coooa  to  tho  oandition  of  a  berera^ 
It  roguirea  to  be  boiled,  w  rather  atewed,  for  many  bont^  in  aider  that  the  ground  par* 
tidcB  of  tha  Docoa-nut  dkaU  beocme  ttmder.  This  qualitj'  ia  inconvcokntt,  and  to  tbe 
cxtcrat  of  ita  inoonTanintoe  ottjeotiwiable ;  hanoe  baa  aiiaen  a  aort  of  neoeaoty  for  aome 
kinda  of  admiitme.  Tbe  wotd  ehoookUe,  aa  originally  undentood,  waa  auppoied  to 
apply  to  a  paate  ocnnpoaedof  the  eoooa-baan,  intinately  gtoond  with  sugar  and  fonncfi 
into  a  eake.  Barely,  bowerer,  at  any  time,  ta  in  any  country,  waa  chocolate  ao  aimplo 
~  I  thja.  More  frequsntiy  (in  addititm  to  augar),  apioo,  ataich  or  flour, 
'ere  wddpd  In  Kngland,  and  at  pfcaenl^  ^lia  ia  univanally  the 
addition  of  atardh  ia  alnuat  a  nieceaaity,Bo  long  aa  chocolate  is  pre- 
lA-Hut.  Tbe  Spaniaids,  it  ahonld  be  underatood,  nerar  driaJe  chocolate ;  they 
boil  it  to  the  ocomatanco  of  a  moderately  thick  paata—fo  thick  that  it  can  be  removed 
from  tha  eap  and  eaten  on  tha  eztxemity  of  a  mak  or  biacuiL  Ifaia,  in  point  of  &et,  is 
tha  am»k  way  of  prepanng  choooLate  in  Spain.  It  may  bo  remaned,  too,  of  Spanish 
dweolate,  diat  milk  u  not  the  dilucDt  lifiuiH)  but  water.  In  t^ianoe  and  Germany  cho- 
otdate  ia  usually  prepared  thicker  than  with  ua,  but  not  ao  thick  aa  in  Spain ;  andmilkia 
tbe  diluent  liquid  employed.  In  Enf^land  it  ia  the  ouetom  to  jircpare  chocolate  as  a 
tfrMiv  ao  that  were  not  starahy  matter  nlargc  conititaent  of  the  chooolate,  there  would  rc- 
Bult,notwithatandinganyamountofmdting  and  boiling,  an  unpleaaant-lookiDg  sediment. 
Between  chocolate,  >o  called,  and  the  vntioua  kinda  of  mixed  or  prepared  cocoa,  the 
diatiiuitiini  ia  altogether  ccoTcmtianal.    lloat  of  the  artidea  of  admixture  bare  reference 


C^ooglc 


4S4  smiminrfl  xHinfM- 

to  tite  nttnnl  inwtebDit;  of  tlie  tlanw  of  tlM  eoooa,  tboo^  gnM 
hn^iteii  ooloat'  «ad  inereae  vei^;  of  fiiia  kind  are  led  Mdda  of  iMa  ^von  twA)  mi 
nd-lead.  It  dumld  be  irmtzicei,  howvfee,  Aat  die  liMer  ki^j  paJMoaoB  aolMtaBa^ 
duMj^  nipntcd  to  be  a  fiieqnont  idditaan  to  Mrfbe  nd  thoeoUtc,  kH  aercr  baen  IbMl 
'n  eitlierby  Dr.  Nomuuidy,  a  gentlemin  who  has  dovoted  much  attenlioii totke  aakjtet 
of  Ibod-sdnltentioiu. 

horMng  diipaoiiniately  at  the  nbfoct  of  oooea  and  chocolate,  1  tUnk  tfnoonehaie* 
wtit  neceaunly  be  uriTcd  at  that  the  cniteiy  of  edoHeraticiiniaedagBiaattbcnhMbat 
little  aoUd  IbmidatioQ.    By  Oiia  I  wmild  be  nndcntood  to  admit  that  tiie  artfade  atdd  aa 

la  ii  Kldom  or  nerer  the  nnmixed  remit  of  grinding  the  ooeoa-boan,  but  to  aiMtt 
that  by  the  a&niztaTe  of  stardi  and  sugar  it  ii  rendered  mote  fit  for  dieMie  tmipwua- 
When  Parliament  legilUtea  on  thii  article  of  food,  it  would  probably  nifioe  to  nakapro- 
ition  Bfgaiiuit  the  praacnce  in  eoM«  Mr  ehocdate  of  mfaienl  bodlea. 

Spllttncnw  Xdftton. — Under  the  general  dcraonunatioii  ipirHlmm  Ufmert,  an 
comprehended  thoee  TBiiooB  mixtiuea  of  aloohol  with  WBt«T, — in  amne  caaes  entomrug, 
in  all  caaee  odorilbmns  matten, — which  conilitDle  the  Kqnida  known  aa  bfaady, 
whliky,  gin,  nnn,  arrack,  £c. 

Praqoently  the  medical  man  win  be  aaked  the  qneetioo  whether  gte,  bnody,  nm,  Ac, 
!■  the  purest  spirit.  The  question  is  totally  wiweiming  and  nnintsUlgible,  exaept  ao«e 
previous  legiilative  standard  of  purity  be  agreed  upon.  With  this  aasamption,  I  •«pp«ae 
the  chemical  standard  of  pure  alcoh<d,  or  the  excise  standard  rf  proof-spirit,  mnat  be 
adopted ;  in  which  case  the  [mreiit  spirit  will  be  synonynioas  with  the  stiougcat  spirit. 
"    ^  a  standard,  howeter,  is  practically  fldse  and  inelBdent :  put«  aletdiol,  Wa  pmB 

XT,  is  disagreeable  to  llie  palate  ;  the  flavom-  imudH  to  it  requires  to  be  oerercd  by 
the  addtUtm  or  incorporation  of  other  flavntuing  matters,  dia  preeenoe  of  -wiaA  ktto' 
constitutes  the  essential  distinction  between  alcohol  and  potable  ^irit ;  and  accoiAng  aa 
the  tbrcigti  constituent  differs  at  to  nature,  so  will  the  teenhaiig  spirit  be  brandy,  gin, 
aa,  ka,  Ouidedhythispiinciple,  the  chemist  hasitinhispowci'tomaniifiwtaniBisy 
potable  spirits  fhnn  alcohol,  by  the  addition  of  Ihe  neorasary  flavoming  agente. 

Since  the  faSuro  of  &o  vine-omp,  alcohol,  the  reault  of  fermented  malt,  bat  been 
largely  imported  into  Fmtce  from  England  as  a  bass  tar  lite  manuftetore  of  bnndy ; 
and  if  die  alcohol  produced  from  the  fbimentation  of  malt  eonld  be  aiwfliWy  depirred  of 
its  Ibrcign  odorons  matters,  which,  I  beliere,  it  cannot,  dure  is  no  reason  wlHnAve 
brandy  tmm  Ais  source  should  not  be  equal  in  quality  to  brandy  drawn  bunt  fermented 
gnpes.  It  so  happens,  then,  that  much  of  the  brandy  now  imported  tram  France  is 
not  similar  to,  but  identical  widi,  dte  brandy  msnubetured  hete,  and  known  as  British. 

The  distinction  necessary  to  be  drawn  between  pure  spirit, — understanding  the  wort 
purity  in  its  chemical  sense, — and  palatable  spirit,  is  well  iltuatrated  by  the  opeiMion  ti 
whisky  mannlhctnra.  Seme  time  rinee  a  ninat  elaborate  and  a  rery  beautiM  uetbed 
of  distillntian  was  discovered  by  sn  engineer  named  Oolfey.  The  qqieratss  waa  adopted 
by  some  Irish  mannftctnrcrs  of  whiiky.  I  saw  it  in  operation  at  Corit,  in  Ae  year 
184S,  and  w«a  dcKghted  witli  it.  Since  that  period,  howerer,  die  Coffey  apparatus  has 
been  abandoned  by  the  greater  number  of  w^ijaky  ntaau&ctnrNs,  because,  to  ««e  their 
e^iresrion,  It  destroyedtbeflavoarof  the  spirit;  but,  in  the  strict  language  of  chomisliy, 
because  it  yielded  a  spirit  too  pure — in  a  chemical  sense,  too  neariy  approaidiiDg  the  ecn- 
dition  of  aloohol,  or  alcohol  and  water — to  suit  the  public  faute.  Whisky,  in  ^citA  at 
ftet,  is  aloohol  phis  cart^  odorous  Jbreign  mattcra.  Vlut  die  whole  of  thefttVMnJiig 
agent*  may  be  which  conjcr  on  whisky  its  peculiar  odour  and  taste,  is  not  k&own. 


^Mf  a^nt,  lunrat«i  of  bi^tg  derdoped  mfcr  condUMUidunAT  vmUb*  liltl* 
anfkeaM;  »MnmiuttBMafvUokl*toIfMMeiBdaiBjniitiDe,«MdiKtlkBfiilkwi^ 
ataimer: — Taking  into  oowdentun  the  una  to  whkli  aloabal  auy  b*  ifipliad.  in  th» 
MrtB'sDd  iiMrafiMMiM,  n  Mt,  known  u  lb*  lbtk;lrtMl  ^iilt  Act,  wh  puwd  lut 
Tear,  hmallilim  llwwlij  iiiiiiii  mlHin«iil<M<iiiiiiiiirfiliiiin  iifrinilml,  n  idlin  riiiiliil 
aud-wBtv,  iiiiz«d  vlthmtartidttTiilnaMof  wmd-iM^ilithB,  ot  meth|'llo  tkokoL 

TU«  MteUtiua  doei  not  iotaftra  witk  (fas  nn  of  ^  qiirit  in  the  mannbotnra  cf 
TMmiahM  fw  the  opentieai  of  Fraach  tolMtag ;  t»  the  pnipaM*  to  whidi  it  ia  applied 
byhattKiiandmaByotliwdiiMt^pUaMioni.  Hhii,  Inn,  iiiaj  lin  laaiin  fiiiiii  it  iiiailj, 
bnt  I  think  not  quite,  poie,  and  aln  chloroftnm ;  but  it  iiawumad  that  the  petOMlaga  ol 
WM>d>napktlM  added,  rnden  the  apitit  so  nanaeom  that  no  peiKm,  not  even  dka  -raant 
ill  iinkaiil,  'wosU  TCBtora  upon  a  dnus  of  it  Aboat  aix  montha  aisce,  I  piqtaRd  aonw 
ohimnfbnn  from  thia  mMhylated  aiaiil,  b^  the  usual  [ooGesi  of  mixture  vitlt  thT''nif  of 
Una  and  diatallatian.  After  diawn^  off  all  the  idilmefcna  wkioh  had  been  gaueiatedt 
I  'was  mnch  aoipriied,  on  isiaing  the  tempaMtnn,  to  find  endred  an  ahiehdic  mixtan 
whioh  had  all  the  cbaicateriaUaa  of  weak  lAiaky:  ao  eloedf  did  it  raaranhle  wUtky' 
knd-watof  w  to  daoeire  all  who  taatad  it 

Daring  ^  progrea*  <J  Hr.  Bcholefldd'acoannttoe,  maakwaaatBtad  ideating  the 
■dnlteTatian  of  gin ;  and  much  eonfiiaion  Tesa}ted  tx  want  of  a.  deflsitini  of  what  Bhenld 
Miwtitute  adolteiatioi  in.  a  IcgiaktivB  acnse.  'Rm  proeeM  o  ~ 
ta>  be  thia;  the  ntail  dealer  begiaa  by  adding  water,  whiok 
tho  aloohoUe  atangth  of  the  gin.  Thia  loweaing  of  atcength 
BollcitndB.  Capaknimaara  added  to  iiapait  a  pongency  ni^eatiTe  of  alaehol ;  coeenbH 
indiaaB  for  the  porpoae  of  imparting  the  qnaUty  of  nancFtiBm ;  and  a  aiztim  of  oil  of 
vitariol  and  oil  of  rimonda  fbr  ibe  pnrpow  of  gWing  a  oaitaiu  eonventional  ai:f)eaienoa  of 
beading.  The  fbontain-qiting  of  adoltsration,  thMefim,  is  water.  Wen  the  nal 
rinength  of  the  gin  not  loweied  by  thia  agent,  the  inbaeqnent  ineorporation  of  othv 
adnlterat^ig  bodies  woold  be  nnneeeaaaiy.  Nererthdeaa,  the  morali^  of  thia  addttlca 
of  water  Annd  adveeitee  to  ipeek  wamly  in  ita  bvoor  1 

Wktor. — Although  in  the  limited  ■paue  allotted  to  tbe  mbject  of  Jbod-^dulteiatiOBe 
in  the  Cirtlt  of  tlU  Seitnti*,  manj  q>ecMl  ingeata  must  neecoaiily  Temain  andiaouaeDd  - 
it  would  be  unpardonable  to  omit  altogedier  a  Hqmd  wliicJi  has  m  lai^  a  ahare  in 
nimateiing  to  oar  vital  neeeeiitiea  aa  wat«r.  Independently,  too,  of  ita  inteindo  vHmt, 
water  bas  another  claim  to  our  conaideratioa  in  this  plaoe.  It  ccmTeys  an  iUnstralion  of 
Oe  neoeaaity  whieh  ciiata  for  diatinguiahiDg  betwvoi  tha  terms  jxinfy  and  jCmat  ,''— 
temiB  wbioh,  tboogb  hejd  to  be  equiralent  by  many  who  b«Te  writtAa  and  apokM 
much  concerning  fbod-adnlteratiMu,  are  nally  quite  diatinet;  and  whao  tbe  diatinctkn 
is  not  fclt  and  recogniied,  miaundentanding  MenMMolly  Mkwa.  PcAapa  I  may  take 
the  aesumption  Ibr  granted,  that  moat  petaonatMaaeaaaufirient^aDieal  knowledge  to  be 
■were  that  nature — bywhoaebaagnjtaieenotiiifiadonetajiimowiy  orinTaiii,  ftnigb 
deeignti^  wMor  to  be  a  ^bnhm  neceenry  to  our  vny  ezistsnee,  flttniBbef  die  whole 
bnaan  raoe  with  not  oae  ipeaiman  of  pure  water.  In  water  abeidutely  pure,  fiah  can- 
not live-,  and  w4ten  taken  into  the  itomadi  ef  man  amd  othcv  animala,  it  ia  Sat  and 
diaagteeable,— nay,  more,  it  la  poaitlvely  injuiioaa.  Again,  not  only  ia  w«Mr,  •■  we 
natordly  find  it,  man  or  less  istpure,  but  the  Impuritiea  difier  to  auidi  an  txlent  in 
miitare  and  degree,  that  perhapa  no  two  aan^loa  of  water,  each  taken  from  a  dlflhwt 
aaufce,  era  eiMily  aimilar  in  cboiiea]  coaatitnticm.  aurely  tfaaae  taots  i 
They  not  only  gfaowhowlitde  the  idea  irfehenioal  purity  can  with  ptoinietf  be: 


0S  WAIKK  AHS  m  IMFUMTIH. 

fin  any  (me  dietotio  Mlid  or  fluid ;  bnt  Aaj  tlmo  diow  that,  m  m^eot  of  qvalitiM  Htd 

witldii  tho  iDBiti  of  itmocuitjr- 

An  er  DirtiUed  Waltr.—ilihim^  ao  noh  fluid  M  pun  vater  ii  fimnd  in  bQ 
Datura,  we  mmt  not  ne^eot  it ;  mi  mnit  wxKfit  it  M  the  bau  or  itauidnd  of  oompoi* 
■on  for  other  TuicitieB.  Two  method*  eriM  of  oUainiiig  water  alaalntdT'  pore :  thejr 
an — diitillatiKi,  witk  the  pmoaationt  known  to  ehenuMa ;  and  aitiflcial  fiwiaatMfi,  by 
die  omubiutioii  of  ozjgtm  and  hydrogen  gaaca.  Of  all  natmal  wtton,  nun  tnd  eDOv- 
walsr  aiqnOMlt  moat  neatly  to  the  oondition  of  pantj ;  they  an  far,  luwerar,  fiom 
bung  abwlntely  pniv,  in  the  ohemioal  aenwof  the  void  pnrUy. 

Apafar  (MwtvlRXtn*  ef  WaUr  iH^mnHa.—'n^  moat  obviov  claMi&oatim  of  tha 
inqxiritaai Srandin water ia intotheTolatileaikdiion-TDlatilB.  By fiu'thegnoterDBMhar 
beloig  to  the  latter  category;  hanoe,  speaking  genarally,  Hie  aaionnt  of  impurity  wUiA 
any  nmple  of  water  oootaina  may  be  detomined  by  evapovatisg  it  to  dryncM,  and 
mwghing  the  amoont  of  imparity  left  aa  a  reaidus. 

Ibe  diiat  which.  Gxmt  innde  a  tea-kettle  fUnuahaa  at  onoe  a  ifariking  iUnabntioo  «f 
the  fixed  or  non-Tt^tals  impurities  which  water  coatains.  Erary  lima  lie  teakettle  ia 
boUed  an  antoontof  water  i«  votatiliaed,  and  diaipated  in  the  fbnnof  iteaw.  If  thia 
•team  weie  nibeeqiunfly  ooodoued  it  wonld  lesolt  in  distilled  water.  Aa  for  the  non- 
Totatile  i^^noitin,  they  neceaiarily  renuin;  andinaimnch  aa  erery  i^eratiiA  of  boiliag 
add*  a  litUe  mors,  a  cnut  erraitaally  raaulta,  genendly  ocmpoaed  of  carhooate  of  lime, 
and  perhaps  a  little  carbonate  of  magnesia,  ndonnd  lomewhat  by  inm  oxide,  or  o^anie 
matter — frequiBtly  both.  iErery  person  ia  eoaTeraant  with  the  terms,  liiiiiliMas  and 
Boffaioss,  ss  oaed  to  indicate  two  (qipanto  chanuiteristica  of  water.  TheqaaUty  of  hard- 
carbonate  and  sulphate  of  lime ;  the  quality  of  taftneu,  oonTorsaly,  is  refualile  to  the 
ahamioe  of  the  same,—wheiioe  it  IbUova  that  pvra  or  distilled  water  is  aottat  than  any 
natural  vahety.  Although  pan  water  be  flat  and  diaagrecable  as  a  bererage,  yet  fitw 
pereoQS  who  hare  not  tried  the  experiment  know  how  well-adaptod  pun  water  is  fi>r 
the  making  of  tea  and  ooffee,  and  for  washing.  The  pecoliar  flat  taste  of  distilled  water 
is  rabrable  to  the  absence  in  it  of  dissolred  atmo^berio  air.  By  allowing  it  to  stand 
dnriiig  a  few  days  in  an.  open  Tsssel,  and  still  mere  r^idly  if  a^tated  atmoqiherie  air 
ia  absorbed,  the  agreeable  &eahnaas  is  oonfumd ;  henoe,  in  our  war4tcamer^  the  pcooess 
o£  distillation  is  had  tvconne  to  for  the  pntpose  of  supplying  the  crew  with  potable 
water.  Uaoy  natural  raiiaties  of  water  on  so  exoaedin^y  hard— tliat  is  to  say,  they 
ecmtaia  to  great  an  amount  of  mineral  constituaits,  especially  lime,  that  they  cannot 
well  be  employed  fbr  domestic  purposni  henoe  soma  ready  tnetiiad  of  wpaiatinga  por- 
tiou  of  these  mineisl  oonstituenta  beoomes  hij^y  desirable. 

Perhaps  the  prooeas  deriood  by  Dr.  Andrew  Clarke  ia  the  beat  to  this  end.  Ho  sepa- 
latea  Hme  by  a  prooea*  which  will  seem  to  all,  except  "t**™)***,  remarkably  abange — ijr 
tit  aidUitn  tf  mot*  liau.  The  philoaophy  of  the  operation  is  as  fbllowa : — The  lino 
whioh  hard-water  ovitaina  ia  moetly  carbonate  of  lima,  bdd  in  Bolution  by  an  oxccaa  of 
oariMNiio  aoid ;  hNme,  if  ws  could  take  away  all  exr«M  of  tho  latter,  oaibonate  of  lime 
(ohalk),  no  longer  disscdvcd,  wonld  JUL  Now  quick-lime  aomnpliahes  this  lenunrali 
hmue  the  philoaopby  of  Dr.  ClaAe's  process.  The  property  which  hard-water  pos- 
MHea  of  curdling  soap,  instead  of  framing  a  smoolh  latbra',  fumiahea  a  good  teat  tat 
hardness.  The  so^p  beii^  diMolred  in  spirit  of  wine,  a  clear  liqiun'  reaolts,  a  portion  it 
wbirch  being  added  to  the  water  under  examinatioD  yields  a  cuidincas,  which  is  greater 


Dx.  cusxx'b  mktbod  or  mzFTiira  wxtek. 


1  UTeftnble  prinufl^  to 
Hune,  it  fidlon  tlMt  bU  the  '  '  ' 
or  CKgnno,  an  deriTed  fran  the  anbttaiiMi  Tharswitli 
&11,  dmBM  to  same  in  contact.  Liog  ezpoam  to  thi 
to  the  Mltitkai  m.  mter  at  tha  nwiiBiDni  uuniiit  of  marganio  nutter,  lluni^  it  ii  ■ 
oooditioo  piomoting  the  oomtuniiutaini  of  water  by  animal  aikd  T^jetabU  bodiaa.  Thua 
it  la  diat  well-water  oraitaiiia  naoallr  a  gtexter  pemeetage  of  Miaanl  tnptnidM  than 
nrs-watsi  sad,  gmenUj  ipeaking^  the  degree  of  minanl  impnritf  ii  graater  aa  the 
vail  fron  whioh  U  ia  drawn  ii  more  deep. 

.dttiiit  tf  WmUr  «p«n  Lead. — Lead  being  a  TCT7  poiaoDona  matal,  and  one,  neverthe- 
Ifaa,  mnch  emplc7ed  for  the  pupoae  of  wMer-oondnctiat,  it  U  hi^y  aenc— ty  to  be 
swan  of  the  dicnawtoiitCT  under  which  it  iB«T,  and  may  not,  be  naed  to  Oat  pnipoae. 

thocongUr  made  out.  Wabx  etadntely  pwo— that  ia  to  aay,  fntamlA  tff  Ay*iy 
ohanieaUjr  eooiidBrad,  bedding  nothing  in  H^nlion— not 
tooMieiaB  no  aotrvt  aetion  od  lead;  but  mly  once  let  it  diantro 
which,  mtder  all  praetiaal  oonditioni,  it  if  anie  to  do,  and  it  otnodealead  with 
boili^.  F«r  AtaieaMDBokindof  wtMr  direotfromtlie  elondi  vhathcr  rain,  axrw, 
or  haiUwater  can  be  atored  in  w  tnn^utted  thnnigh  bad,  withmit  aneh  an  awmnit  of 
•oiotion  of  that  metal  taldnf  place  that  the  water  ia  nodcmd  U^jr  pdacaioni.  For 
die  nuMt  part,  lain  and  well-water  may  be  rtored  in  leaden  tanka  or  banmitted  thioo^ 
leaden  pipes  with  aafety.  Fraqucnt  eieeptuma  to  the  mlc^  faowerer,  oocnr,  aa  that  file 
I  ntBoat  oantiMi  ahoiild  be  exereiaed  in  adapting  the  metal  lead  for  thia  porpoae.  By  the 
adAiticM  of  ft  minute  portico)  of  oostuncm  aalt,  or,  indeed,  almoat  any  Mlnble  minraal 
anbitanoe,  to  rain-water,  the  property  of  lead  aolotioii  Tanidiea. 

JfMM  ofdtftttinf  Lead. — Watra  in  which  lead  i4  diaulnd  may  or  may  not  hare 
a  «weeti)h  asbingent  taate ;  bnt  it  will  invaiiaMy  atnke  ■  darir  (xdonr  with  hydroeol- 
phnric  acid,  or  aolulion  of  the  Mme,  if  pment  in  any  conaideTable  quantity.  In  order, 
howem,  that  the  teat  may  be  applied  with  the  greatest  chanoe  of  (occeaa,  it  ia  better  not 
I  to  teat  the  water  in  bulk,  but  to  oomMntrate  the  latter  by  evi^ionitioo,  and  anbject  the 
.  remdne  to  the  opcratioiL  of  testing.  HydiomliJiariaaoid,  orita  aoluUm,  isbetterforthe 
preceding  operation  than  hydrosulpbato  of  amnooia,  inaemnch  at  the  latter  wonld  not 
only  yield  a  black  tint  with  lead,  but  also  with  iron.  When,  homvm,  •naptdon  aiiaea 
that  BO  deloteiioui  a  material  aa  lead  ia  preaent  in  water,  it  ia  better  to  entnut  the  iqiera- 
tion of  teating  to  a  profaned  chemiat — I  mean,  of  coanc,  an  analytical  chemiit  Agon- 
tleman,  when  giring  erideooe  before  Mr.  Bcholefleld's  ulect 
■tatod  Oat  En^iah  chemiata  and  dniggiata  were, 
He  waa  not  Eur  wraig. 

f>OBataila«a. — Widk,Quie  nmatki  on  water,  I  dull  conclude  the  tubjeet  of  food 
adnltoration.  The  subject  mi^t  be  extended  almost  iodcflnitoty,  embracing  eadi  parti- 
cular article  of  ingest*,  solid  and  liquid.  Thia  1  should  not  think  dcairable,  eren  wen 
BpMO  at  my  oommand.  The  evila  of  fiMd  adnltnation  are  n<A  so  much  to  be  abated  "bj 
an  dabotato  reriew  of  each  article  of  food  and  drink  triatim,  aa  by  the  adoption  of 
some  oompnhaisre  principle  whkh  ahaU  inrolTs  ^  whole.    On  the  one  hand  tiw 


tf8  oosaLirannre. 

pabUc  liM  b««D  nwdlBMlj  ahmadbyat 
tun  of  ft  piB^7  chwmaii  rtuidacd ;  on  the  otiker,  dw  proMMM  of  whrt  Binat  h 
~  r  tha  moat  libaral  aocoption  of  die  void,  caU  ftr  iauodiale  lag 


13l0  ln,ialalHiii  tDI  haVe  to  legm  by  agreeiiig  on  normal  atandarda  lac  each  of  tiie 
ingeate,  andteatabywUoblapaatBafran&eieataBdaidamaTbeieadOyaaQstained.    I   . 
enliw^eoBwirimthxfiiuMiaiMyeawd  by  Mr.  Siown,  tke  learned  nd  wdafctigaMi  I 
medM^ttfearef  tliaBoaidalHealdk,  that  the  fixing  of  thMeoonnal  ttaatedaaltovU 

at  tUa  stage  alone  can  pklhologinel  opjniana  be  tdmieed  under  niii  ii  mala  man  of  audi 
fteedonfrtan  bias  aatbs  can  reqnirea.  Wbat  the  great  ph7«ickai,Cii)ia«,  (aid  long  ago  of 
modiome,  tiia>  it  waa  a  oonjeotmel  art,  ia  equally  Ime  at  the  piaauut  tune.  The  arap- 
tamt  indicative  of  the  action  of  Ingnrta,  whether  of  ""^i"""  or  of  food,  on  the  hma^ 
ayatm,  tie  Tnled  anA  diittoted  by  the  iucrntabb  opstation  of  lift.  Sddoin  ia  it  that 
reliable  knowledge  Teq>ecting  them  can  be  airired  at  by  the  ovldmce  of  one  giren  caae. 
The  Mfgty  of  the  pariwlogiat  liea  in  riewing  the  human  oonatttnliai  in  the  a^reset^ 
■iwl  InaJTig  bi>  Mi*Ai«innH  oQ  the  reeultaot  of  a  nmltitude  of  eaaea.  By  adopting  diia 
Domae  the  inTaaiigatar  wiU  at  laaat  eBMndpate  hia  jn^ment  from  the  AaAlot  of  per- 
boimI  hiaa — as  iotouu»  Atan  which  the  beat  of  ua  an  not  exempt,  utd  wMdi  m  the 
greataat  auany  of  tnith  in  aH  <»aea  where  highly  probable  dednotiont  take  &e  place  at 
abaatnta  doBontntiena. 

Wh^  die  kgialaturehaa  taken  MmiMil  of  the  phyafaile^at,  and  agreed  upon  nenaal 
atandarda  of  ingeita,  then  phyiioli^y  diould  abandon  the  fleld,  and  clMnialiy,  aided  by 
dM  mieNaoope,  ahmld  step  in,  rigoioady  acmtiniEii^  the  oompoond  ingvata,  and  de- 
nimeing  every  alMtnUion  from  the  atsndard  already  agreed  upon  by  law.  Fbymolo- 
gieal  opiniona  directed  lowtrde  any  one  gpedflo  ease  dionld  ever  be  mdikady  aet 
aaide :  &t  thia  atage  they  will  be  froqucnUy  tainted  by  die  poiaonoiu  biai  of  the  ntein- 
iDg  fte ;  and  they  will  be  alwaya  at  Bueh  timca  advanced  under  omditioaa  mfovonaUe 
to  the  development  of  truth. 


OHIMISrET  OF  ABimciil  ILLTUDNAnON. 


XM«iioaI'jr«lle«. — nie  tdvintigea  of  ntifleud  ligU  sre  n  munennu  snd  im- 
portsnt,  thMtheymiut  have  dmimedattontiini  from  the  TeryekrliMt  period  of  Itutory: 
in  bet,  long  tnd  iaag  beibre  man  hid  oonniwniwd  hi«  work  of  dTOintioi],  tiie  V^t  of 
th*  DheBTftalflminiit  hare  been  n  vmitx  i^  eomlott  tai  teoaiitj;  for,  perhipa,  nothing: 
•MJitB  lo  pcnretftiST  tn  diipdluig  Oie  gloom  of  diAnns,  ud  bMuddng  die  Urrara  of 
nil^t,  M  the  Instte  of  a  eheerfid  Bre.  And  then,  sa  ciTiliiation  adrmced,  the  naefiil- 
nen  of  ntiApUl  hgbt  matt  hare  been  perceired  In  a  thonsand  -wtje.  True,  H  miglLt  at 
flnt  Imts  bean  enqdofad  manlj  as  a  loxmy  among  the  lich,  bat  in  prooesa  of  tim 
tf—q"  A  aeeowary  eten  with  the  poor ;  and  were  we  now  to  deprive  man  of  all  mi 
(^  obtalnbig  aftttda]  li^it,  Ae  eonaeqwinces  wonld  be  tembla, — we  ahonld  eripple  Ida 
•norgua  and  fanporeriah  his  intdleot, — the  gt««ter  portioti  of  liia  time  wonld  be  lost  to 
Uai,— «*eiT  indnttrlal  oooopatioii  would  be  hindered, — the  Tery  safety  of  the  oom- 
munily  wtndd  be  endangered, — and,  in  fact,  the  wodtb  and  commerce  of  ereiy  nation 
wonld  be  aarional;  aflbeted.  Theae  Domdderatiomi  endow  onr  lubject  with  an  intemt 
ef  ae  otdteoy  ehaiaotm;  ud  we  mar  trnly  mij,  that  few  iaqiuriM  would  fOraiah  • 
prafitible  ■  nvnlt  aa  a  oomplete  hiatory  of  Domeetio  Ulnmination,  "  tracing  its  gradual 
dcnvlopMant  fton  the  adUny  watoh-lantsm,  graven  on  Qie  pyTanud,  throngit  the 
graMflilbatToylmperibetlampaof  the  Greek  and  BomsQ  period,  aa  exhibited  in  oar 
vtamxaoM,  and  die  ehimajr  eontriwmcea  of  die  middle  ages,  up  to  the  prodnotion 
modam  tlMM,  aatWying  the  demanda  both  of  taste  and  acienee.  In  sach  a  narratiTo 
mij^t  be  dMnrik  die  progrcae  of  li^t,  in  the  literal  aignifloation  of  the  word,  hy  a 
en«fkil  aandaatiixi  cf  the  various  forme  In  which  it  ha*  been  at  dIAient  timet  em- 
ployad,  na  lamp,  lantenij  torch,  flambeau,  nlot  or  cresset,  candle,  and  gas, — whather 
foe  die  oeleta«ti(m  of  roUgions  ceremimics,  (br  Inoreaslng  domeotie  oomfbrt,  adding  to 
dkeasourityof  theataeets,  or  fonnliig  a  beactm  to  guide  the  mariner  at  night.  It  would 
be,  at  the  same  time,  a  history  glancing  at  the  advancement  whioh  the  improTcmenta 
in  ilhmuna&m  have  given  to  the  aodal  condition  of  mankind,  and  at  the  advantages 
iriiiah  amoiae  has  derived  from  the  etnd]'  of  this  entjeet,"  Besses  which,  thero  wonld 
be  miied  np  with  aiudi  an  hiatorieal  acconnt  many  of  die  ftandAd  hypotheses  and 
hi^y-poetioal  conceits  in  respect  of  the  nature  of  fin,  which  hare  at  various  times 
oocnpied  the  attention  of  man. 


CJooi^lc 
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Feriu^  the  avUert  wiuce  of  uiilloul  liglit  wai  Qu  wood-flre,  bkxing  in  dte 
Noea  of  the  forat,  or  in  the  hot  of  the  mttge ;  tad  then,  h  ezpeiienoe  led  to  &e 
diMOTCiy  of  the  fact  that  different  kindi  of  wood  buni  with  different  degroei  of  spleii- 
dour,  it  Duut  hiTO  been  percoived  th>t  ccrtcin  T^etable  (ubatuioe*  nught  be  enqilojed, 

nelerence  to  other*,  m  •  meani  of  obtaining  light  In  thU  va;  a  aplinter  of  ^e, 
remnoua  hailc  of  a  tree,  oi  oven  the  oilf  banel  of  a  nut,  mi^t  eaily  hare  bcea 
ramted  to  lor  such  a  poipon ;  indeed,  ire  oie  told  dut  the  inhabitant!  of  Toringn  had 
lug  uaed  the  wood  of  ydlow  nndal ;  thon  of  Now  gnglaTii<  made  choice  of  a  nain 
qtlinlaiof  pine;  IhenatireBof  Biitiih  Ouian*  •deoted  the  wood  of  an  amyrii ;  and 
Otaheite,  the  candle  was  a  row  of  nnta  ttateati  npon  i.  ikewer.  Again,  accident  m 
■Don  have  taog^  mankind  that  the  Totinona  exudationa  of  beci,  the  fst  of  ""■"—''.  and 

but  that,  while  binning,  thej  were  also  highly  laminous.  Having  learnt  this  &ct,  it 
required  but  little  ingmiuty  to  luggeat  th«  me  of  fome  poroni  natoritl  vcpoa  whii^  the 
combustible  might  be  smeared,  or  into  which  it  might  bo  dipped,  before  it  wat  fam 
In  thii  way  the  torch,  the  candle,  and  the  lamp  were  doubtlen  invented. 

The  first  authentio  evidence  that  wB  have  of  the  use  of  candlea  is  ftimidied  by  Hmy 
in  the  13th  Book  ofhis  Natural  History.  Hethaneayi,  in  ^eikiig  <>f  Ibe  kit  booka 
if  NuaiM,  thatwboilaeutius  thesaibediaoovered  theat^nlchreof  thakiBg,liefennd 
in  it  ■  psTcd  vt  hooks  tied  toiud  in  every  way  with  eamlltM,  after  the  nanoiBr  of 
cere-oloth.  This  story  ii*  quoted  ftom  Fieo,  Tuditanus,  Vano,  Antiaa,  and  oUiea ;  it  ia 
also  repeated  by  Livy,  who  states  that  tho  candles  were  two  in  namber.  Now  as  Nman 
I  the  suooeaaor  of  Bomuhis,  and  reigned  about  TOO  yeus  befbre  the  hiiOi  of  Chrii^  it 
is  evident  that  candle*  wne  used  in  theeailicft  days  of  Boman  history;  jndgbig,  tiao, 
from  the  use  to  which  they  had  boea  put,  it  would  sh'bbi  that  they  were  compoand  tf 
stdngor  tope  oavet«d  with  smne  combustible,  peih^s  pitch  or  wax.  Itistobewgiettod, 
howorer,  Oiat  Pliny  has  not  given  us  a  more  psxtLOuiar  acoount  of  the  cmstmotKU  of 
thoM  candles  j  indeed,  he  has  not  infbimed  ui  how  sny  of  the  candles  of  his  tima  w 
nuuiu£w>tared  j  he  marely  alludes  to  the  subject  incidentally.  Thus,  in  his  tdi^rtxr 
Willows,hesayB  that  the  pilh  of  the  brittle  nuh«s,  whiehgnnrininaidiypl«ees,uaMd 

lieth  above  the  ground ;  and,  in  a  subsequent  ohsptec  on  Flax,  he  states  that  tiie  part  of 
the  reed  which  is  outamost  and  nearest  to  the  peel,  or  rind,  is  called  tow,  and  ii  good  fcr 

hjnp  i>ut  to  TnaVp  1iimp-mat>li  of  tAndlo-wick !  FMTthJng  vhatevcT  bring  Said  ronac^ 
the  ""'"■■'■I  which  was  put  about  those  wicks.  The  '"''"«"'>»,  howem,  i*  tfast  Ae 
VAtch-Msdles  in  Pliny's  time  wen  like  our  rushJights,  and  that  the  othcn  wan  siMf 
to  the  pitched  rope  which  wo  eiiqiloy,  after  the  fashiim  of  a  toroh,  &»  cODMum  illm 
Dating  purpcae.  Foabrooke  infoims  us,  in  his  ^cych^edia  of  Antiquitiea,  that  tbe 
caudles  of  the  ancicnta  were  som^imes  made  of  iLe  leave*  of  the  papyrus  oovend  with 

cor  tallow:  and  he  remark*  that  common  kitchen-^tuff  was  used  for  such  purpcasi 
far  batJi  as  the  days  of  Augustine.  A  proof  of  this  is  to  be  found  in  the  writing*  of 
ApuleiuB,  who  tpe»ki  of  two  kinds  of  caudlea— -nainefy,  the  ttrti,  «r  wax,  and  tlte 
lebatti,  OT  tallow. 

During  the  middle  age*  wax  irai  ertenaively  employed  for  pvrpoaes  of  iUiimination ; 
and,  according  to  Foebrooke,  the  candle*  were  not  made  by  i^ularcraftmeD,  but  by  the 
monks,  and  the  servants  of  nobility.    An  illastration  of  this  is  to  be  found  in  Asser's 

isIs,  where  an  account  is  given  of  the  maimer  in  which  King  Al&ed  directed  his 
candles  to  be  formed     "  He  commanded  his  chaplain  to  tiq^f  wni  in  sufflciont  quan- 


Axcam  jjnaa. 
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ti^;  •ndboeaiued  itiobe  wvi^udiniDclismaimei,  tiiat  when  theie  wMWBiniBhof 
it  M  would  eqoii  the  weight  of  ■ercn^-two  p«&oe,  hs  cansod  the  ehaplrin  to  nukB  dx 

DMdud  *anM  it."  Theae  cKLdles,  when  bamt  in  ■nonnMinn,  listed  £s  tweoty-linir 
Lorn,  and  each  divuiou  indicated  tJae  third  of  an  hcmr. 

Up  to  that  time  the  use  of  eaudlee  waa  chieflj  eoafiued  to  the  ohundiee,  the  ttooa^ 
tffiea,  and  tha  houaes  of  the  nobility ;  bat  in  the  fifteenth  century  the  emploTiimt  of 
Mndlea  had  bMOtae  very  geoBial ;  and  at  that  time  the  bvde  of  making  then  Itail 

tMD.  The  oaudlos  of  thou  days  were  all  made  by  dipping  the  wick  into  the  melted  wax 
qr  tallow ;  but  in  the  ei|^teoath  amtuTy,  the  Sienr  de  Biex  of  Faria  inrented  the  phm 
which  ia  bow  piActieed,  of  caatiag  tbcDi  in  metal  moulda,  and  later  atill  the  wax  oandlaB 
wcse  made  by  rolling  the  wax  around  the  wick.  All  aubeeqiunt  improTwneuts  in  the 
of  OKi^eahaTeieiulted&un  theveiy  elaborate  isvettigatioiit  of  Cbenenl 
at  Ma;  indeed,  moatofhii  temilta  have  been  m»de  the  buia  of  die 
*jn\ftj  aa^  for  ^^gmnpla  thoso  of  Bolti,  Fromy,  0e  Uilly. 
Owynnc^  Wileon,  ai^othera. 

lamjia  an  alao  ccBtriTinMa  of  veiy  andeet  date.  They  are  freqoaatly  roaatjanej 
n  the  aacted  writing! ;  and  theie  can  be  no  doubt  that  they  were  much  better  knows 
•nd  mci«  gcoeally  twed  than  candles.  Clemena  Alexandriuns  and  Enaeblui  aaeribe 
Aeir  inTintion  to  the  i^ptiana  i  but  it  ia  nUher  a  aingulai  fact  that  they  were  not  well 
known  in  Bteeoe  during  the  time  of  Homer — at  lout,  he  has  not  referred  to  them.  In 
Uiiteyof  FcBdope,beia}>a,M  neat  olaaacalaiJuilai*  will  remember,  that  the  nuton  of 
Fevelop*  paid  homage  to  her  with  torahea  and  odoriferoua  wood  laid  is  a  bnuier. 
Tj»np«,  hovsTS',  w«n  oomnxMi  — '"■a*'  in  Bona  during  the  early  period  of  her  hiatory. 
Fhny  freqncotiT  lefbra  to  them,  and  erm  deacribea  the  oil  and  the  wicka  that  ware 

lent  "■"■r'**  "f  koA  ^  '<»■>  "Bil  ^  material  of  ancient  lamp*.  It  would  ^>peai 
that  at  antthejr  were  tMdeo<  baked  clay  (teitapootta),  and  that  the  dengn  wai  ai^le 
ill  llMii'iliiHiiii  en  iwal  la  dongaled  Teaael,  haneg  a  lip  at  one  cod  for  the  wiok;  hot 
inptaeeMttf  tincv**  thahahibof  the  Bomana  became  more  luxurioui  and  expenMTe, 
the  wateakl  vaa  ehaagad  fiw  goldt  vbei,  o  Corinthian  bnw^  and  the  design  became 
TOMaelan^w  were  tttthtriHMiiwttdedftwn  the  ceiling  or  anangediii 

■■U-M  rtf  MMft*  rtf  wlliiJi  MagTn^M^Jinfllj>HTantj^1i 

of  tfcelaMpwaaalwaya  the  aame — namely,  ■  loUd  wick  immerMd  in  aiegetable  caL 
Fliny  taya  that  the  inhabitanta  of  Sicity  bnrnad  a  kind  of  bitumen,  nfmhlint  an 
waetsosa  or  oily  liqnor ;  and  that  they  ocdJected  it  from  the  aorfue  of  a  vring  in  ttia 
twriWyof-AgrigBntain.  In  other  oaaea  the  oil  which  they  naedwaa  of  Tegatableingiii — 
it  waiextiBetedfiomtha  frnitaot  eaatot  ordlTe;  and  in  more  recent  timea  animal  &ta 
woe  emphiyed.  Thia  waa  the  condition  of  thmga  until  a  rery  modem  period,  whan  U. 
Argand  of  Qenera  effected  a  complete  change  in  the  art  of  illumination.  Eroy  eoe  ia 
acqiuinted  wilh  the  lamp  that  beara  hie  nanu^  the  principle  of  which  ia,  diat  the  oil 
bnina  at  a  hi^  tamperators  with  a  plentiftal  lupply  of  atmcqiheiio  air.  Thia  ia  aooom- 
pijf>^n^  ijy  Tt^^fcftTfcf  of  ^  hollow  oTliiidfical  wick,  aod  a  ghui  chiamey  which  funounda  th^ 
flame.  Few  impioTementB  of  ai^  pnOiai  importance  hkve  been  made  on  this  prin> 
ciplo,  Dotwithitanding  that  many  contnTanoea  hare  beon  raiginated,  and  rariooa  oom- 
buatiUs  liquid*  reaotted  to. 


C^ooglc 


43b  histokt  of  RKsBr-iLLDMnrATtQir. 

Thit  Uatory  of  ibvi^Ji^tlag  ftmiika  may  s^upla  of  the  doir  iiiiiiiii  icftt 
wUdi  flu  art  of  doibettlD  Sumiiutloti  bu  adTanced.  At  Snt,  tbe  oaif  li^te  b 
Ae  pnHio  b^irsyB  iran  tboM  of  the  eaotiaiu  oitUeo,  who  deemed  it  pnidait  t» 
fluke  hii  Dootnrml  vbdts  nndsr  the  protectioa  of  a  Unk,  a  fluilMau,  ih'  a  bmtem.  W* 
an  told  that  the  itieefi  of  Borne,  erea  b  Inr  pahnleat  dayi,  rarely  ezhildted  more  ttn 
me  or  two  laittenia,  which  were  nupandsd  orer  the  baths  and  {daoai  at  psbUa  nMrt. 
Hmt  nd  then  they  were  illmmnat«d  fbr  a  feMiTat,  and  wmntimfm  tlw  ibnH  mm  li|^rtll 
lit)  A>r  a  midnight  eshlUlion;  bat  with  theae  few  B^nptkai,  the  oitf  wm  a«d^  W 
datktien.  In  the  fotuih  century,  the  fti«et>  of  AbUm^  and  Fflraaii  wan  ftannifeai 
with  pubHo  lampa.  Ltbantnt,  in  hig  ponegyria  of  the fumor,  aaji,  "TheU^trf  tht 
nm  is  moeeeded  by  other  lights,  which  ai«  far  Ripenar  to  the  Ua>ft  lifted  I7  tha 
Bgyptlam  on  the  f^ral  of  Minerra  of  Sail.  The  ni(^  vith  n*  dtAn  &«■!  fin  dqr, 
oidy  in  dn  appesianee  of  the  light :  and  with  regard  to  lahonr  md  emrloymMt,  nwj>- 
tWng  goes  on  well ;  for  some  woik  oontinnaUj,  while  odien  laugh  and  amaas  thMMaina 
with  dnging."  Thio  &et  la  oonflrmed  by  JetoBW,  iriio  t«llt  a*  of  a  ttuiaat  ^'■7—*-  AM 
Wl«  mi^tained  for  aome  hotara  in  the  abeeta  of  Antiooh,  betwven  a  diadple  of  I«tiftr 
and  one  of  the  orthodoi :  he  uys  that  the  diapute  waa  kept  Mf  mitfl  tha  alnato 
wen  Hghtad,  and  lliati  the  dupntauts  tfUt  in  each  othet'*  hoe  md  ntindL  lu  Ac 
Uitorf  of  Jenio  Stylitea,  we  are  infimned  that  Sologina,  the  governor  «f  Bd^M  fei 
Syria,  ordered  lampa  to  be  kept  bntaing  in  the  atraato  during  the  ni^t ;  and  that  k 
employed  for  dut  pnupoae  apmt  of  Ae  oil  irtiidi  was  bafiva  given  to  tha 


It  ts  worthy  of  notiee,  huwerer,  that  paUio  iUnminMiaB,  etthar  om  aoeonat  of 
rdigloTu  festivals,  or  genani  rejdcinga,  wereTery  oommb  with  the  wieiwrt^  and  awaf 
great  antiquity.  Earodottu  statea  that  the  Bgyptiana  had  a  tcttirtletrntit^  mUBoaatj, 
dnring  tMob.  lainpa  were  jdaoed  befbre  the  bovMS,  aad  kept  hTatng  thwnghwrt  Ae 
ni^t;  flie  Jewi,  abo,  oelehrated  their /uAmi  mimm§nim  in  Hke  manwir  Aaeari- 
ii^  to-Xechylna,  it  woold  appear  that  the  Oraeka  had  A«lrni|^iti  tf  paUie  i^ateiBg; 
and  Oierc  can  be  no  dqnbt  that  die  RonuHH  vera  eoatiiiidly  tn  tha  hKitt  Of  Ughthig  19 
Aeir  fireeti  wifii  lamps  and  traobM,  whaaerer  an  evratof  pidlie  teipNtMM  maBaaBdad 

arir  attentiiin.     In  eemo  Inula a,  tliiai  liaiilaja  aiiin  aliiiHji  aii|naMiTllaliiil.  aa  aliia 

an  orator  dirtingiiidieflhiB>i«lfia  fee —aate.  wraaoldtor  in  the —^  Oio<w>wa>th» 
houoiiiRd  when  ho  defeated  theooufriracyef  Oataline;  •ndmaiiT'  a  Bmdbd  gtSKal  hw 
been  esconr^ed  in  hie  march  by  a  Hke  ^[day  of  paMio  afltimritma. 

Unto  Tcry  recently,  the  modem  cWeaOf  Eovope  w«>eBob«(t<r  porided  £rhidns 
respect  tlwn  Ae  tndant.  It  is  tme  ttaU  statntta  wwn  wade,  and  ontna  pnxiaiiiied,  In 
the  eSitot  that  cffcry  eitlien  dioold  cenkibote  his  share  to  a  system  of  ganonl  ilhnuna- 
tkm.  nil  wmeffbetedbyp1aiA^«e«itdleinea(&(tftbelowsrwiiidinraof  thakMas^ 
and  keeping  it  ban^gfrmniilght-M]  to  tho  bonr  of  twelre.  At  ftnt  (he  perfDnDaaoe 
of  Oia  duty  was  optional,  bnt  at  last  tt  became  oompolaoiy ;  nevsrtfa^Ma,  it  wa«  at  ill 
tbnes  so  sadly  ncgleol«d,  that  the  thief  and  the  assaiahi  had  abUDdaot  uppailuidtiaa  br 
miaehief.  Faria  was  the  first  dty  to  improve  on  this  condition  of  Ainga ; 
year  IMS  huge  contrivanees,  called /atoto,  were  ei«ct#d  in  the  principal  ' 
The  fabf  was  a  sort  of  vaao  ffllcd  with  pitch,  rcain,  and  sniA-IAe  thln|^  in  a  atate  of 
combnstioQ;  bnt  it  was  soon  ftnmd  that  this  mode  of  lighting  the  streets  was  expensiTe, 
dangenras,  and  inconvenient,  and  consequently  the  falot  was  qniddy  diaplaoed  by  the 
lantern,  which  wai  a  rode  frame  covered  with  horn  or  vamished  leetfaer.  Pormondian 
a  hundred  years  this  was  the  plan  of  iUumioatiim  generally  tiiopUii ;  and,  as  may  be 
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■Bppond,  tbn  )i^  ma  loo  hMa  tat  mj  jueMi  pniiMM:  iadead,  no  t»a  of  !mpca> 
tanoe  Tentuied  alittwd  afUr  d«ik  without  bit  tmxdi  tr  fiambcao.  The  Utter,  durafora, 
became  ao  indkpmMUa  to  tho  aaidnight  tnreUer,  that  m  iagctuoaM  Tttlian,  named 
Tj.iiI.h^  ooBceiTBd  tb  idM  «C  (^eniiig  atalla  for  their  hint.  He  itaited  hi*  bmineai  in 
Pali*  in  the  month  of  March,  166S,  «nd  he.  managed  it  lO  well  that  h«  obtained  the 
enlira  mooopol  J  of  the  whole  oity ;  hiaehaigefbratinkwM&i:m  three  to  Are  eooi  the 
qoaitm'of  anluMT,Maa>dijiKtotliieiankof  kiaenatoBua'.  In  1667,  ITidHdaa  de  BeTnio, 
die  fli«t  lienteiuml'gcBnal  of  poUoe,  inbodnoed  a  atiU  hettor  qntcm  ot  atnet-li^ting. 
He  invented  lamp*  of  ^ati,  vhioh  from  their  leaemblanoe  to  a  bucket  ynn  called 
UmtvHM  a  Mew.  "nicea  he  fixed  in  the  middle  ti  the  abeeta  exacttj  in  the  Mme  way 
^  they  are  BOW  inqjended  in  many  parta  of  nance,  by  meaaa  of  nipea  cr  vires  fixed  at 
eoG^  ddo  of  t^  atniet,  the  lamp  being  auapended  in  tJie  contre. 

We  haTe  no  mnann  of  allowing  whan  London  waa  firat  lighted  with  lamps ;  though 
Ibitland  aaya,  in  hia  '*  HiataTy  of  the  HetropoUi,"  that  an  wider  was  iaaued  aa  eariy  aa 
the  year  1414,  oommandii^  the  inhabitaiita  to  hang  out  lantema  for  the  benefit  of 
jiaaeiin  In  Thia  inJonDalMn  ia  dcriTed  boaa  Stow,  who  in  hla  "  Sarray  of  London" 
lonuufci,  that  "in  1417  Sir  Henry  Barton,  Ae  Mayor,  ndained  lantfai»na  with  li^tta  to 
be  hanged  oat  in  the  wintw  areningi^  betwiit  Hallontide  and  Candlemaaae."  It  doca 
not  a^qiear,  howenr,  that  th«««  onlan  wen  mudh  attended  to,  flir  we  And  that  they 
wcm^eated  again  and  again  ovn  a  pttiod  of  three  hnndred  yean.  At  the  expiration 
ot  that  tims  the  Ccapoiatkei  of  Jjondcn  dMennmed  «  nmoring  the  etTrice  altogether 
out  of  the  haoda  of  the  inbaUtanla;  they  thaialiiie  Mitcted  into  emtiaet  with  a  peraon 
to  aet  up  the  fohlio  li^Ui^  and  to  attoid  prapriy  to  Aen — to  vbidi  fliey  gave  him 
pramiason  to  ehaige  ni  ilullingi  a-year  to  erory  hooadudder  whoae  atuuial  rent  ex- 
ceeded ten  pound*.  InlTSSthaLacdMayatandOoa&MtiCaDncll^ijdied  to  parliament 
Ibr  poTEs  tolighttbeMnetiinftbcMerBuniet'.  TUa  pow«r  wa*  Airther  incraaaed  in 
17441  and  &ian  that  time  duilhonutkn  of  Ae  Oi^  ha*  been  gradually  improving. 

Moat  of  the  pneeding  bat*  Lav*  ba«B  derived  AonBeAmBm,  who  Idla  ua  Qtat  flu 
Ibllowing  are  the  data*  whan  puUio  laaipa  -were  introduced  Into  the  other  cities  of 
Borope ;— Amiteidam,  1H9;  Hamburg,  1671;  Copenhagtd^  leSl;  Beilin,  1SB3; 
Hanover,  IBM;  I^^c,  170!;  Tienna,  t7M;  Diaiden,  17M;  Halle,  1TS8;  Bir- 
auDgham,  17S8i  SruivwiiA,  1765;  Hante*  and  VenaUlea,  1777;  Zuridi,  177B;  and 
Stiasbuig  in  the  year  fijUowing. 

In  veiy  leoeut  tiuM*  the  giautaat  of  all  iaipzainaneata  in  atnet-li^ting  haa  been 
(Acted  ^  theuaeof  gaa;  and  those  who  can  naitanber  th«  old-haUimed  lamp,  with 
its  miaeiable  ^immm',  and  the  daagen  which  ecaialanily  beaet  the  baveSer  after  idght- 
bH,  will  have  no  beatation  ia  wyJJig  that  Ae  evployuHait  rf  ga*  for  fltuminating  pON 
poeea  haa  been  one  of  the  nw«t  bqcrtant  «nntB  of  modnn  time.  lBtnitti,it  haa  not 
only  been  the  meana  et  dbcting  •  woodeiAU  Jiaaga  in  the  whde  ayatem  of  artificial 
illuniinatitm,  but  it  has  alto  pftidaaod  as  equally  in]pcite*t.«htBga  in  the  domeaCic  con- 
eeins  of  the  people ;  it  has  oieonraged  induaby,  develc^  the  arts,  pmtacted  piopeTty, 
duninishcd  oiim*^  and  operated  in  a  thoiaand  way*  as  a  madiuB  of  wealth,  proapeiiQ', 
asd  udal  improvement.  All  thia  haa  been  acoranpiidied  inloa  th*n  half  a  oentury; 
br  Ui.  Clcgg  tells  ns  in  hia  w<A  oa  pe-li^tkg  that  he  bimsali;  ia  181S,  waa  Ae  fine 
to  put  gas  into  the  lamps  of  Weatminater ;  and  he  has  also  given  oa  a  gra^do  accotmt 
tt  the  fear  and  wmder  with  which  it  waa  ccotamplated.  How,  however,  it  I*  one  of 
the  moat  familiar  objecta  of  daily  life ;  Aa  dure  are  ahnoat  aa  many  gaa^li^its  in  this 
BMtropolis  ta  thete  are  human  indindual*.    What  would  Beckmaana^itf  all  tUi^  If 
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in  tlia;r*>'  ITStke  iaMgiiiad  tiM  limiting  of  Laodon  to  b«  pcvfeot;  mil  thmigtil  tlwl 
tLe  tppMiaoM  of  the  City  after  iaA,  wlieo  tefo  from  ■  diftanee,  w  iiotife  md  Dug> 
niflcent  i  Of  «  verity,  hu  admintiui  would  1m  boundlei.  One  tUng,  buTUTDi,  is  itill 
vuited  to  tntke  gaa  tlie  grestcet  boon  of  the  nineteenth  c«Dtai; — that  U,  s  goaiantee  in 
re^wct  of  it*  purity  ind  haimleM  qoalitiee.  Already  the  dtrmuid  for  th«ae  has  become 
ui^ent;  and  it  Till  not  be  long  before  the  gai  companja  of  £n^a»d  wiQ  Sad  ft  to  Arir 
advantage  to  yield  to  it  In  bet,  ttw  City  of  London  has,  as  nnial,  taken  tin  iiutiatin 
in  thii  matter,  and  hai  appointed  an  officer  to  teat  the  quality  of  tl|fl  gaa  n^jilied  viSiin 
iti  baundaiiea.  The  icnilti  an  ao  inqxntant  to  the  commomty,  that  all  other  ntica  md 
towni  will  (re  loog  Ibllow  ^  example;  and  them  we  ihall  hope  to  MS  Hw  vt  ot 
domcstio  iUuminalion  made  more  peifeot  tlum  it  ii  *t  pnxMb 
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action— that  ii,  to  ■  npid  at  aiergf^  joiea  at  two  or  mere  aabrtanoe^  aikd  the  fcna»- 
tiirn  of  new  oompomidi.  At  one  time  it  wai  Ijiaa^t  that  matto'  in  the  act  of  banting 
was  destroyed,  and  thna  the  texai  ccnibnalkn  -mta  tuod  to  dengnata  flie  fttrmwaeim: 
but  we  now  know  that  matter  i*  indealnictiblB,  and  that  fabatueea  while  training  meirif 
change  tlteir  fom.  In  proof  of  thia,  it  may  be  nuotioDed  that  the  dwmiatiB  enabled 
to  aoceitain  the  exact  ecaq^ondon  of  an  oiganio  aabetanoe,  by  limidy  coIlBeting  aad 
weighing  the  prodncta  of  its  oomhnatian.    Thia,  indeed,  oonttituteB  the  prinolple  of  eterj 

Thoae  lubAmeea  whic^  evolve  light  and  heat  during  thair  chonbal  mdaB,  an 
generally  ■^'tf■"g:"■^^'"^  by  the  teima  combutible  and  aujipurter,— tiie  finnMT  tetin  bring 
^ipUed  to  tJio  body  which  bonia,  and  the  latter  to  that  irtnch  penita  of  t]M  Imniing; 
We  qieak,  for  exan^ile^  of  wood,  taUow,  and  eoal  aa  oaabostiUea,  and  of  atMoaphoie 
air,  oxygen,  ami  chlorine  aa  auppoiten ;  but  a  very  litHe  ndeetion  will  Aow  that 
thoae  expnaaiona  are  altogether  arbitrary,  and  that  they  mi^it  in  meet  caata  be  tweiBfJ 
without  ilfliiijiiig  their  aen*e>  This  will  be  clear  from  what  fidlowa.  When  ood-gaa 
it  bnml  in  atnuqiheric  air  cr  oxygen,  we  call  the  gaa  the  oomlmalible,  and.  die  air  or 
ozygem  the  aupporter  {  but  by  i-lmiginp  thia  ecudition  of  thinga,  amd  'C"'*^  a  jet  of 
airin  a  Toaaol  of  ooal-gaa,  Ve  AoolddMnoall  dwahtdH  iiimihaaHliki  aial  the  gia  the 
■Importer;  from  which  it  mnat  be  •vidant  tint  the  pbinomann  of  wbwrtioii  aicduo 
to  a  redprooal  ptay  of  afflnitiai,  in  iriihA  ooa  alMWt  takea  ••  large  a  ahan  aa  the 
other ;  tad  that  the  dietinetion  of  p>o|i«ity,  ■■  iiq^ied  by  tbe  teima  oonbvalfble  and 
aappiHter,  ii  not  fimnded  on  &ati  Borrathettaa,  weatill  oontinDe  tomakenaaof  thoae 
tense,  beeanaa  of  the  ooavenieBoe  they  aterd  in  Jtaeriptioa. 

Tbaoxiw  of  OBifcMH—  —For  a  Lang  time  the  phenMi«u  of  eonbaaticm  wtn 
thoQ^t  to  be  dspandent  on  the  evolution  of  a  paoaliar  labile  prineipboaBedyAfByHAiii. 
Thia  hypotlkEaia  waa  eriginated  by  Beohei  in  the  aevcoteendi  centmy,  but  it  wai  not 
dahnntaJ  antil  the  dayt  of  Stahl,  whmi  it  wt*  univcTMlly  aooepted  among  i-httniWa  aa 
Ibo  Fhh^jatio  Iheory.  For  mora  than  a  hundred  yeata  the  theoi;  held  a  prominent 
plaeein'tte'ieienaeof  choniiby;  and  although  it  waa  founded  intnor,  cr  rather  in  a 
total  mia^pjehanaion  of  lacta,  yet  itgtmthftilnoai  waa  not  doubted  until  flie  timeof  la- 
vtBBer.whwtbyanawaitaleexaroiintinnof  ttefaotahe  cxpoeed  iti  ftllacy.  Aeecadingto 
1^  Stahlian  thMHy,  thero  WM  n(aBthing--namely,  phkgittoft— alwayt  ginn  oiit  dioing 
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roniliiMltiw. ftiwi  Thlrhlt  mlgtif  Tf  iniMjTininfinTii^t^nf  thr1ini1j->inriTnr1i|rfilTr;  but 
bj-  uoOoetiog  tiiB  bnmt  produoti  nLd  irei^img  them,  lAtdiittt  ihowed  HiMt  it  actatnj 
Imiini-  IwaviBr,  md  thmt  mnetliiiig  mtut,  thenforb,  bave  been  tbsorbed  or  tsLen  in: 
niia  MnMlung  ha  soon  (bund  wu  derired  front  the  atmoiphere,  and  «u  tiie  gu  Jnat 
diwovciedlySchDeleuidPiieiaey.  HKTing  deteimined  thew  bda,  and  tcMed  thdr 
iftllncan  inerery  poMibla  mumer,  he  boldly  advanocd  his  now  tlieoryof  oombiudon, 
tha  j&atipUogiatio ;  inidiichhenidthct  thepbenoinciuiof  comlmMionireiea(aU(Mui 
dtw  to  the  rapid  (■h<'n''ml  union  of  oijgeti  -with  •  combnitible.  Had  LaToiaisT  been 
MmtcDt  to  any  that  the  ^tnumena  were  muallj/  depcodent  on  mch  a  combination.  It  ia 
prbbabU  that  the  Aoor;  would  haye  exiatod  in  a  modified  form  until  the  proaent  time ; 
but  in  hii  attcmpta  lo  make  it  too  general  in  its  application,  he  eSbctcd  ita  nin :  fiir  in 
fho  (xmrM  of  a  few  yean  the  inTeetigatJimi  of  Bir  Homphry  Davy  into  the  propertiea 
■nd  dementary  nature  of  chlorine  gai,  demonstrated  Hui  fact,  that  comboition  mi^t  be 
effected  withont  the  aid  of  oxygen  at  alL  Thia  waa  proYed  by  1^  action  of  chlorine  on 
Bntimony  or  copper ;  and  ftom  that  time  &a  phlogiatic  thcoriea  were  put  aside ;  and 
i-*™<^"  have  erer  dnce  regarded  the  phenomena  in  qucition,  not  ai  the  n»u1t  of  any 
pMitknilar  kind  of  combination,  but  merely  ■■  the  enei^tic  diaplay  of  ordinary  chemical 
aetioD.  iind  hero  we  may  remail:,  that  there  ia  not,  pcrtiapa,  In  the  wholo  nDgo  of 
cAe^dcsl  admwe  n  nibject  that  oBen  to  many  intcreating  &ct8  for  contemphition, 
aa  that  to  which  we  have  juat  alluded ;  for  it  tcacbea  na  Aat  the  progrva  of  human 
knowledge  la  often  dependent,  not  so  much  on  the  diacovcry  of  gt«at  and  important 
tnitha,  aa  on  the  maimer  in  which  they  are  contemplated ;  and  if  men'a  mindi  fro  not 
{•cpared  far  tiie  reception  of  thom  tmtha,  diey  will  either  be  diaregaided,  or  elto  made  tho 
meana  of  propagating  error.  Thia  waa  the  caie  with  the  theory  of  Bcdicr  and  Stahl, 
«4iichhad  the  eAot  of  diafatfting  overy  &ct  that  came  under  ita  inSucnco.  In  thia  way  for 
yean  it  delayed  the  pogrea  of  acience,  and  checked  the  development  of  truth.  Hiitoiy 
tdhmthatftrnHnttanaMmtDTybefraothodiicoverieaof  Lavoioer,  Ihemain&ctiof 
hiaiunatlgaHwn  WW*  bwdlyaet  forth  iaOiewTitingaofHookeaodMayew;  hut  from 
the  oimunMaaM  ttat  thoM  bets  wen  pmmature — that  mcn'i  mindi  were  not  prepared 
to  nntr*  thwa,  and  di«t  diamiala  wn«  inhtnatcd  imd  led  aitmy  by  tho  falao  doctrinn 
•f  Becber  and  StaU— Ae  nmie  hnmble  but  important  truflii  of  Hodce  and  Uayew 
ww««llow«(ltop«aann>oticed;  and  they  lay  dormant  for  more  than  a  hundred  ycoia. 

■aMBM!  1b  whlak  OombtutlMi  Bay  go  vn. — An  euminatiim  of  thia  qucitioa 
wiU  dtow  dtat  auMt  anfaatanMa  bare  the  power  of  bnming  in  Qnee  waya ;  namely,  by 
riow  <ayiaiiaa,  vh«n  Uttla  or  ao  light  i*  evolved ;  by  a  more  rapid  combination,  when 
the  Iwtning  bMoaua  ao  hot  aa  to  render  itaelf  Imninona ;  and  by  a  atill  mim  enatgctio 
iA«m  it  bnnta  into  flames  We  have  eumplea  of  the  flrat  of  theao  procetna  in 
~  ~  or  alow  bnrcing,  ai  ia  witneaacd  in  the  glowing  of 

in  Ae  lnmino«ity  of  decaying  wood  or  putrifying  fidi.  Id  uoat  of 
A«  heat  Hid  ti^  avolv«d  «t  any  given  moment  are  not  vary  conndenUe ; 
nd  Haw  peiaona  would  be  diapoeed  to  regard  the  phenomena  m  Ihoae  of  combuation ; 
hot  when  it  beenaaa  known  that  the  total  amount  of  heat,  and  peihapt  al»  of  light, 
pimatuil  dming  thia  dew  kind  of  oiydation  la  exactly  the  lam*  ••.that  erolTed  daiiag 
iha  noat  rapid  combuation  of  die  game  mbatanccs,  there  will  be  no  difScuIty  in  nntlcr- 
'''nding  dut  the  phenomena  in  the  two  caaca  are  rctbrabU  to  the  aanLo  kind  of  ohcmical 
•alion,  and  bdong  to  the  aame  category. 

The  neond  mode  of  eombuaticn  ia  obaerved  when  coal-gaa,  or  the  vapour  of  clhcr. 
alet^ol,  «r  wood-apirit,  ia  mixed  with  air,  and  brought  under  the  influence  of  ^ngy 
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pUtmonorAnoplatuiiiinwiTe.  nwiibeatefibctedbrniipaidiiigBoailoftlieirlreiittts 
tamo  of  atLerof  tbeoombiutiblMjtbren  blinriiig  the  flame  out,  and  aDmringllie  Tiponr 
or  gu  to  play  on  the  m&oe  of  the  metal ;  in  tUi  my  the  jdatmnm  will  keep  np  tba 
oambtutioB,  and  will  oantiniie  to  ^ow,  altbou^  the  Tspoor  or  gm  will  uM  be  inflanicd. 

The  ttiid  kind  of  oomboitiDD  ii  produced  vbenorer  a  roffldantly  bigb  temperaturF 
ii  applied  to  an;  kind  of  Taporoni  matter  «o  as  to  inflanie  it.  The  lempuntmB  at 
which  this  ii  efiected  Taiin  with  diAteent  ooBhtMtibka ;  tone  take  Sre  at  ordinary 
tEmipGratiiiea,aafliieIf-diTidedphQepharui,and^io^tu«ttedhrdnigED;  wheima,  adSA 
at  BuaaiTO  phoq)boru>  teqairM  a  temperatuie  of  140*  to  '"*"»»  it ;  aolphor  takea  ftic  at 
about  500°;  hydrogen  and  garbonio  oxide  at  1000°  {which  ii  a  ted-heat)  -,  md  ooal-gv, 
ether,  turpentine,  alcohol,  oil,  tallow,  and  wood,  at  about  SOOV  (or  an  incipient  white- 
heat);  but  vbcoonce  inflamed,  the;  aU  oonlinoe  to  bnra  at  a  Tory  exalted  tempeiatuts. 
Th»  W»t9**  of  TlMm», — The  preceding  renurka  vlQ  ba  niSdent  to  Aow  Oat 
flimp  u  Dotihiiig  mcoQ  than  gaieoua  mattor  bmniog  at  a  Yvy  hi^  tcrvpvatiirs.  We 
may  proro  thi*  by  azperinumL  If  we  take  •  coil  of  inm-win,  or  a  pwee  c<  wnteh- 
Bpring,  and  aim  it  at  one  end  with  a  fragment  of  bnniing  wood,  then  introduoe  it  into  a 
jar  of  oxygen  gaa,  the  metal  will  take  fire  and  bum  niththe  moat  brilliant  adntilluiona, 
but  it  will  not  pradooe  flame.  Again,  if  we  e^^oae  wood  to  the  aotkm  of  heat  In  a  etoeod 
Tcatel,  ■>  aa  tt>  drive  off  all  volatile  mattcn  and  obtain  ita  flxed  aolid  cfHiititnent,  dtar- 
coel,  we  may  bum  it  in  an  aln««phraB  of  oxygvn  wittkuM  prododng  flame.  In  both  of 
thcie  eua^lea,  the  aboenoo  of  flane  ia  oalirely  doe  to  the  ahaasoe  of  gaaoooa  matter  ia 
the  Hnubnitiblea ;  and  to  ihow  that  a  high  tenipcntnTe  ii  neeeMuy  to  produoe  flame, 
we  haVe  only  to  bum  ooaI-g««,  akohol,  eth«,  or  wood-apint  at  the  low  tanpertture  of 
glowing  platinum,  and  they  will  not  inflame. 

It  may  be  thought,  perhopi^  that  in  the  cate  of  wood,  taUov,  oil,  phoaphonu  tc^ 
the  flame  oannot  reault  &om  gaaeoua  matter,  beoauae  thoae  bodi«a  are  ei^i«  aolid  or 
liquid  in  tboir  nature;  but  a  little  eonoideration  will  teadi  in  that  in  tho  act  of  burning 
they  aU  become  ooorerted  into  gaaea  or  Tapoon.  Thw  may  he  eamly  detnoDBtnted  in 
the  caao  of  a  oommon  eandle  or  oil-lamp,  the  wiok  of  which  oonTsya  the  fluid  ooanbnad- 
ble  to  the  flune,  where  it  it  deocmpoaed  and  oonverted  into  rapcor.  Kow  ff  w«  hold  a 
•mall  ^on  tube,  or  aran  a  piaee  of  tobacoo-pipe,  in  tha  flama 
of  the  nanfllfl^  io  that  tha  end  <tf  the  tube  ^hall  ha  aiacilf 
over,  and  altnoet  in  ocntact  wldi,  tha  top  ef  Oe  vkk,  it  wH 
collect  the  combuatible  vapoor  and  oonrey  it  out  of  the  flaian. 
whoiDe  it  may  be  burnt  by  api^yinf  a  light  to  tha  oppoaite 
end  of  the  tube  (Fig.  1).  Thia  espcnment  alio  prora  that 
flame  ia  hollow :  it  0(maialB,  ii)  foot,  of  three  omaa  plaeed  ens 
OTcr  the  other.  The  inner  oone,  which  ia  of  a  dmk  Dolour, 
and  aaiTDunda  tha  wide,  ia  fonned  by  tha  vapour  of  the  deooot- 
poacd  tallow.  The  aecond  acme  ia  A*  limunoua  one ;  it  •»- 
vah>p«  the  preceding  on  all  lidea,  and  conoiata  ti  the  ignitad 
paiticLea  of  the  gaa  ""fc'"fl  its  way  outwaida  to  the  air.  Hh 
'«■'■  third  or  outemioat  COILS  i*  nearly  faivioible ;  it  coootitataB  Oat 

pale  Uue  film  which  ertiyirhoiv  nimtunda  the  lumiiuNu  part  of  tbe  fltma.  We  nay 
make  thia  ctme  more  evident  by  bringing  a  pieoe  of  thread  ""■T'f"'^  with  aalt  into  ti» 
Jawer  edge  of  the  flame,  when  the  cone  will  be  inatanUy  lighted  vf  with  a  deep  ydlow 
tii^e.  Another  mode  of  diaoovering  it  ia  to  icraea  off  the  lunkinoua  cone  by  meana  of 
the  hand ;  <x  it  may  be  rendered  viaibU  by  inleneoling  the  flame  with  ■  piece  of  flaa 


)  by  Google 


oiT-srsKiMXir  oab.  437 

win,  or  win  gMue,  the  ignitiim  of  whiok  diaearen  tb  «MCt  bomduT  t^  tb* 
eooA.  Thii  cone  is  made  up  of  gu  in  an  actual  atate  of  oombiutun )  ftr  it  ia  het«,  and 
hare  only,  that  tho  proco*  of  ozydaticdi  ia  npidly  going  <m. 

Clkvs*  of  ZUfbt  In  ** — A  little  eiperianoe  will  infona  na  that  difirait 

Gombiistilila  ibWanw  bum  with  different  degne*  of  in- 
tenaity  (Fig.  2).  We  will  mdecrour  to  ihow  tlut  tfaia  i* 
whblly  dtpendsnt  on  die  number  <^  nlid  partidea  that 
arc  •B"i*^  within  the  flame.  If  we  take  a  jet  of  nitrogen  / 
gaa  and  fire  it,  cr  make  UM  of  »  flame  of  aloohol  from  a 
common  spiiit-lampf  we  ahall  notioe  that  iiH^h*'^  of  theae 
bodies  bun  with  any  great  aaMmnt  of  li^tt;  the  can  ia 
Tciy  difEerent,  buwever,  with  a  omdle,  or  ercs  wiOi  a  jet 
of  coal-gaa.  Now,  in  the  tonaa  examples  the  hydnigen 
•ad  the  q>iiit  do  not  ocvlain  any  aoM  porticleB,  and  con- 
sequently do  not  contain  any  apeciesof  matter  that  can,  by 

case  ia  very  di&enait — tx  by  inteneding  the  flame  with 
a  cold  plate,  we  ahall  find  that  there  are  myriada  of  aoUd 
partidea  in  the  fonn  of  aoot,  which  by  theii  ignition  produce 
that  intctuity  of  light  fbi  which  aoeh  tcmbuitiblea  are 
Tslued.  Again,  when  nilphur  it  bntnt  in  oxygen  gaa  it 
ertdTca  a  fiuot  bine  apectnl  li^t,  that  ia  haidly  auffloicnt 
to  illominate  the  dial  of  a  watch ;  but  when  phoaphorua 
ia  bvatcd  in  thia  "**"t**^^  it  ctmita  a  volume  of  light  *K*t 
lirala  the  inteiuity  oi  the  ann.  It  will  be  noticed  that  the 
inndncts  of  the  fanner  axe  wanting  in  aoUd  partiolea,  P^  j_ 

whcseaa  those  of  the  latter  an  made  np  of  mynada  nf 

white  flakes  of  aolid  phoaphorie  acid.  It  ia  on  thia  account  that  caibonie  oxide  and 
wood-qiirit,  ta  well  aa  hydrogen,  mlpbnr,  and  alcohol,  bum  with  little  oi  no  light ;  while 
line,  antimony,  dhe-,  turpentine,  oil,  tallow,  and  coal-gaa,  bum  with  moro  or  iem 
qdcndoni.  But  we  may  communicate  a  great  degne  of  bdUianoy  to  tome  of  the  fbimei 
by  giving  Ihcm  a  large  proportion  of  solid  pailiclsa ;  lor  example,  when  we  aiJt  a  litds 
"■T™"'  into  a  jet  of  hydrogen,  its  illuminating  power  ia  at  once  raiacd  to  a  high 
atandard ;  and  the  aame  thing  happens  if  wo  employ  lime,  oxide  of  line,  or  white  anti- 
nony,  iitfmi^  of  the  magnesia-  So  alao  if  we  naphthalixe  the  gas  by  pj— i»ig  it  through 
a  diamber  containing  ether,  toipentjne,  beniole,  or  coal  naphtha,  its  light  ia  increeaed 
to  tlatoflhe  best  description  of  coal-gaa.  In  &ct,  mal-gaa  conaista,  in  great  part,  of 
hydrogen  and  carboiettad  hydrogen,  both  of  which  are,  aa  it  were,  naphthaliicd  with 
other  oompoondi  that  give  it  illuminating  power.  But  the  moat  atiiking  example  that 
we  can  refer  to  in  iUustratian  of  the  fact  that  tho  li^t  of  flams  ia  dependent  on  the 
prtaenoe  of  tolid  particlea,  ia  afbrded  by  the  results  obtained  with  the  oxy-hydrogen 
blowpipe.  Whoi  the  flame  of  the  mixed  oxygen  and  hydrogen  gaaea  ia  aeen  aa  it  Im 
from  the  jet  without  in^onging  <m  any  adid  nbstaaoe,  it  atrikea  the  observer  as  being 
an  inaigniAoant  and  almost  inviaible  object ;  but  directly  it  is  thrown  on  a  piece  itf  lima 
or  other  matetial  that  will  give  it  solid  particlea,  it  inrtanlly  beoomea  one  of  the  most 
■piendid  lights  with  which  wo  are  acquainted :  in  fact,  the  intensity  of  the  oxf-hydro- 
gen  li^t  is  10  gnat,  that  when  its  rsyi  are  reflected  by  means  of  a  ooooave  minor,  they 
an  dbtinotly  visible  at  a  distanos  of  aix^-oij^t  nils*.    We  can  easily  tudentand. 
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dMndbrc,  idij  it  wm  «>  caTiiBMl;f  laopowd  by  Tiii'wt<iiMit  DinmmoDd  u  •  awsni  of 
flhwninrting  li^it-haiWM.  8«,  leaiii,  with  the  deetno  light,  the  lisiUiauej  of  wbi«h  ii 
depaid«nt  on  t,  nuinbcT  of  miante  pulialM  of  eEumoal  that  u»  inteiudj  heated  by 
the  gtlTMOo  cxneiit.  Ths  ^lakdonr  erf  An  light  ia  toatoelr  iufeiiix  to  that  ai  A»  m«. 
Its  on  one  octuioa  when  it  th  tailed,  it  tm  faimd  to  be  oqnal  to  that  of  300,000 -wax 
cudlea,  and  ma  dutinotlj  Men  at  a  dirtanoe  of  aereral  mileB. 

Laitly,  it  may  bo  atsled,  ai  the  cooTene  of  the  feneeding,  that  wo  cas  alwaja 
rednoo  the  iUuminating  power  of  flame  by  diminiihilig  the  anunmt  of  aolid  natenal 
contained  in  it.  To  take  ooal'gaa  by  way  ot  example,  we  shall  Snd  that  flu  li^  mmf 
be  kept  down,  or  erea  des&oyed  alb^ether,  by  blowing  atmoapherio  air  into  it.  Thia 
•ometiinea  lu^ipen*  with  the  lights  in  the  itceeta,  and  than  the  flame  is  rednoed  to  aa 
inaigiiiflcant  blue  flicker.  The  Mune  fliing  ocenn  if  we  mil  atmoapheiie  air  with  th* 
gu  before  it  ii  conaumed,  or  if  we  employ  a  glaaa  chimney  that  ia  too  tall  for  the  aife  of 
the  flame.  In  all  theae  initanoei,  the  atdid  paiticlea  of  durooal  contained  in  the  gta  an 
burnt  too  apeedily,  and  conaoquently  there  ia  no  time  tor  their  preriona  ignitum.  ThJi 
teaohea  na  that  thei« iaone  groat  pointalwmya  to  be  attendtd  to  in  the  managoneut  of  gM 
for  illiuninatiilg  poipoaea  :  we  ihould  take  caie  that  the  mpply  of  atmoaphetic  air  ia  ■> 

on  the  other,  that  fliey  shall  not  eaoape  as  moomlriiied  aoot.  Many  gaa-btmcTa  an 
constraoted  so  as  to  effect  thia  of  themaelTaa ;  thia  ia  the  MM  with  the  flah-tail  and  Qm 
bet's- wing,  both  of  which  present  a  tbin  atnAiun  of  flarne  fbr  tbo  action  of  atmuiplierio 
oxygen.  Other  bniiicn,  as  the  Argand  and  ita  modiflettions,  reqoiro  a  glass  or  ohinmey 
fte'  the  puipoM  of  effecting  a  proper  (ap^dy  of  air.  The  ahinioey  acta  by  creating  ■ 
draught,  and  so  oaiuingtha  aii  to  play  into  the  body  of  theflane;  but  if  the  chimney 
be  too  high,  the  draught  will  bo  too  great,  sndlhegaa  willbeamrbamt;  whenaa,  if  it 
be  too  low,  the  current  of  air  will  not  be  soffioienUy  strong,  and  flie  carbon  of  the  gas 
will  escape  ia  the  fbim  of  aoot  or  smoho.  As  a  rule,  the  flame  should  be  kept  at  about 
(me  inch  below  the  t(^  of  the  dnmney.  Mr.  Billow,  of  London,  has  oontnTedabomer, 
which  not  only  demonstrates  the  nature  of  flame  and  the  eauae  of  its  light,  bat  also 
shows  the  effects  of  an  undor  supply  of  atmo^thario  air.  In  ordinary  bumera  the  air  ia 
admitted  to  tJlo  Same  on  all  sides,  and  it  even  passes  up  into  its  interior ;  bnt  in  the 
hnmer  contrived  by  Mr.  Billow  the  inner  lapply  of  atmas[diario  air  is  cut  off,  and  ea»> 
set^uently  the  gaa  ia  bat  imperfectly  oonsiuned.  The  teanlt  of  this  ia  that  carbcm  i* 
liberated,  aod,  by  the  constmotion  of  the  burner,  it  ia  made  to  gir*te  round  and  round, 
ttntil  it  coUecta  into  little  aolid  masses,  which  &U  b;  nason  of  their  own  weight; 
directly  thi)  hqipans  they  oome  into  contact  with  a  part  of  the  flame  whore  combuatioa 
is  actiTcly  going  on,  end  they  are  instnnlly  pniJoct«d  into  the  atmosphere  like  so  manjr 
diminutive  rockets.  Our  nadets  will  find  a  deaoiptiaD  of  tJiis  burner  at  page  367  of 
flie  second  T^ume  of  the  Journal  of  Oas-lighting. 

QuasUtT'  an<  Iirtaiialty  of  FU^m. — It  must  have  been  noticvd  again  and 
again  by  thoae  who  are  in  the  habit  of  punmiag  their  avocations  by  the  aid  of  artifldal 
light,  that  there  is  a  great  diSbrmoe  in  the  pc  ictieal  value  of  diflbrent  kinds  of  illumin- 
ating agents}  fcr  example,  the  eye  ia  often  meat  painfblly  excited  with  the  abong  ^an 
of  oeitainvaiietiea  of  light,  althongh  thete  is  not  enough  of  it  to  prodnoe  flie  neceaaaiy 
iDnmitiBtien  of  rommnding  objects;  on  the  other  hand,  wo  aometimes  percetve  that  Ae 
ti|^t  is  partioolariy  inofffenaivo,  notwithBtanding  that  erorything  abont  na  is  brigfafly 
and  suSciently  iltnminated.  It  is  probable  that  theae  two  ccaiditions  are  entir^ 
dependent  on  two  itatea  of  li^t,whiA  have  not  jot  been  property  tqipnGiatetL    Toth* 
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tuawB  apply  flw  tana  >»fcMi»,Md  to  tlw<iai»iwrf<».  Wo  ban  aataqOca  of  tha 
fetner  in  tha  al8ebi».li^it,  in  tlia  Dnaanund  li^t,  and  in  As  virid  eooibiHtiM  irUiIi 
HSnagoitntlkabiBi^ic/LadiaaiidWii^aald;  of  IhaUttnin  tbediAuedli^af 
<b>]r,  MidinfliBilliiiBinatianthstiapnidnoadbf  ammberof  npnatodgujata.  Is  tha 
MM  oaM  -w  liava  ot^fHiatiTelj  faw  nlid  particlea,  bat  tlwy  an  beatad  to  a  bi^  ^giee 
of  tntoniity ;  in  the  other  wo  have  a  mnab  laiger  nnnLbat  of  ignited  pouitai  bnt  tbajr 
ignition  ia  not  earned  to  m  U^  a  tcmpcntnie.  Tben  twta  Lava  not  jvt  nonrad  ao 
KBch  attmtion  aa  they  doanrre ;  and  in  all  our  cDdekronn  to  improre  tiie  qwilitj  ot  a 
bnmer,  we  dkooLl  nerer  loao  aigbt  of  die  bat  that  tha  hnman  eya  reqnina  far  mora  of 
quantity  than  it  doea  of  intearity  fv  agraeaUe  tiwhi. 

Tha  Ottlovi  at  TiM^m, — Our  ptaoeding  lemaAi  have  goaa  to  ibow  that  tha 
li^t  of  flam«  a  dependent  on  the  mamier  of  lolid  paitidea  pment  in  it ;  Ts  will  now 
dcBonatiatB  that  the  cdonr  of  the  light  ii  dependent  on  tha  naturt  of  thoas  paitidea. 
The  flame  of  alcobol  or  wood-apirit  ii  natnnlly  oolouiiaaa ;  bnt  we  may  giro  it  Tuiona 
tinta  by  Mtnratiiig  tbe  qiirit  with  diff^ient  kinds  of  Mline  nibMancaa.    Chloride  of 
potaaiinm  will  make  it  TuJet ;  boraeie  acid  or  chloride  of  barinm,  green ;  cfalorids  of 
eloper,  Une;  conmon  salt,  yellow  i  ohlarideof  atrontiiim,  ted;  andcblotiiiteoriilhimn 
■lakei  it  of  a  carmine  tint     The  Mme  nibatanoca  produce 
a  Bmilar  e&ot  when  they  are  lifted  into  the  flame  of 
hydrogen ;  and  the  pynteohniat  rtliea  upon  theie  proper- 
ties  in  producing  the  Tarioui  oolonred  deriiea  which  are 
tbo  glory  of  his  art.    Bome  yean  ago  there  waa  an  exhi- 
bition in  Londoo  of  jdiilaaapbical  Sie-wo^  ;  and  it  waa 
deaonbed  at  the  time  u  a  yurj  great  noTelty.    It  was  nid 
to  bo  effected  by  die  oombuition  of  gaaea  (diarged  with 
TaiioDi  lubitancea,  and  ignited  from  jots  ammged  in  dif* 
lerent  fbnns,  as  spirals,  wheels,  slan,  Ac.,  the  tints  being 
tluefly  red,  bina,  green,  end  purple.     It  is  not  known 
what  were  the  materials  need  i  but  from  the  ■tinng  nndl  of 
ether  and  qiirit  in  tho  room,  tbere  J*  no  doubt  that  thcae 
liquids  were  amtmg  the  constituent*  of  tho  gases,  and  that 
they  were  employed  as  the  solventa  of  diSbrent  nline  com* 
pomids:  in  fact,  the  ohromstic  clood  which  used  to  attiact 
n  much  attention  a  few  yean  since  waa  nothing  more  than 
tbe  burning  rapoor  of  qtirit  charged  with  the  preceding 
■alls. 

XIm  Ma»t  ot  Tlm^tt. — Under   ordinary    dmun- 

at  tho  exterior  of  a  flame— that  is,  where  the  aurfsee  of  tho 
act  with  the  atnoa* 
o  thcae  points  of  contact,  and 
tbeiefbre  the  combustiim  and  heat,  by  throwing  air  into 

with  tho  atmo^bere  before  it  is  burnt.    In  this  way  we  ^'   ' 

can  iocraaiD  the  heat  of  flamo  to  almost  any  extent ;  indeed,  the  princijdo  of  the 
Ofimmon  blowpipe,  of  whicb  there  are  numeton*  Taiieties,  is  fcamded  on  this  fact ;  and 
if  woblowa  jet  of  aiygenintoaflamaof  eoal-gasbymeansof  a  double  tube,  we  obtain 
a  temperature  that  is  aufficiendy  high  to  melt  platioian.     A  mixture  of  air  awt  ceal- 
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BMm«fabcib*b«nSonrmcUB>iH7KFt«redTilhwtm-eHii«,  Mkd  then  Am  Iwat  po. 

diiM>dyBami-ttokMpmaunBni«IUeat*M^nak>.t(^.l);  bat  1fa>  UgiMt 

UoTfiip^whkhhHbacDMiMdUiit  iMtRnHnt  U  tholuMdtof  «M  ehemirt.    Dif- 

■8«nti  in  the  Itmoqilwn  of  the  loom  in  irU<i  they  in  lomt.    Tha  fiJknri.i«  tAb 

»pect 

~ 

MuwotambaitlUe. 

WfjglltofWl. 

wdfhtoroKv. 

Wttebt  ot  Car- 
baS  A(<dpn>. 

Coibonic  oiido    

3650 

0S7 

167 

Cr^ogengM 

eaao 

1-23 

1-70 

Olcflantgai 

2iue 

S'4I 

UuibgBS      

23610 

4-00 

2-75 

Hydrogen  ga. 

61230 

800 

0-00 

9930 

1-W 

1-87 

Alodid    

12BS0 

2-06 

1-87 

Eapeoil   

18770 

289 

281 

OUveoa 

17130 

2-90 

3-83 

Tnipmtbte  .-. 

19110 

,T«Uow 

U430 

2-90 

2-91 

Wai 

1S2S0 

3-00 

2-93 

into 

310 

»«0 

Sulphur    

4fiS0 

1-00 

10830 

126 

Coa 

wUch 

toxtf  Hiouwud  timM  iU  ireight  of  wtta  me  degree,  uid  it  prodncra  abont  twice  ita 

weight  of  orbonic  Mid. 

wkbit.  th«  omonnt  of  carbonic  add  produced  by  >  nnmber  of  flhuninatins  aECD^ 

burnt  in  wch  9uttitil7  u  to  gira  >  li«^t  f<«  ten  houw  equal  to  that  of  twont?  qienn 

condlM,  each  eonmming  120  gmini  per  hoar  T— 
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Th*  VaodncU  tt  OMabuatlon. — Oas  of  theto—naaeXj,  earbawc  «cid-^iu 
leen  noticed  in  the  preceding  table ;  thu  other  prodnct  of  combmticm  is  wttgr.  Oactr 
■onaQj'  tliera  it  kIio  produced  a  mnall  quantiCj  of  lulphuroua  acid ;  but,  at  a  nile,  it 
will  be  toaod  (iM  combustiblf  lubitaocea  are  compoaed  of  only  caibon,  hjrdnigen,  ud 
oxygen.  Co«l-ga(,  bowarer,  ramtaina  a  amiiU  proportioD  of  biiulphunt  of  ca^on,  Mod 
KRnctime*  a  Ter;  perceptible  quantity  of  tulpburettcd  hjdrogsn,  both  of  wUch  id 
burning  produce  tulphuroua  add — the  acid  of  the  buiuiag  mateh ;  and  this,  by  fbither 
oxjdation  of  tho  air,  booranei  (ulphuiic  acid,  or  oil  of  vitriol,  a  product  which  bu  been 
ibiuul  to  exert  the  moat  dettructiTe  influence  on  textile  &brioa,  a*  tho  coven  of  booka, 
to.  Again,  when  coal-gat  ia  not  perfect!;  consumed,  it  generatea  aldehjrd)^  ToUtile 
oil,  and  a  fcr  other  compahnd*  which  are  ciceedingl;  oSeniive.  Thii  ia  expetienoed 
in  ever;  kind  of  gaa-atove,  whcm  the  fame  ii  allowed  to  play  on  a  large  cooling  or 
radiating  lur&co ;  and  hence  it  ii  advisable  that  gas  should  alw4j*  be  bnmt  in  aneh  a 
manner  that  tho  products  of  eombuatiou  nay  easily  escape  into  the  extamal  atmoqiheni. 
Other  illonunating  agenta,  ai  taUow,  oil,  tutpentiiie,  &c,,  likewiia  gi^  lise  to  the 
formation  of  unpleasant  compounds  When  they  are  burnt  at  a  low  tempetatute.  Xreiy 
one  must  be  acquainted  with  the  odour  of  a  amoulderitig  candle  or  a  badly-trimmed 
lamp ;  and  when  alcohol,  at  dher,  or  voud-tpirit  arc  bunt  at  tho  ten^iortture  of 
glowing  platinum,  thej  produce  a  number  of  muat  irritating  compounds,  as  aldehyde, 
acetic  acid,  Gnmie  acid,  &c.  This  teaches  us  that  combustion  should  at  sll  times  be 
kept  up  with  as  much  energy  as  is  compatible  with  the  required  effect,  and  that  the 
products  of  its  action  should  be  disposed  of  as  specdil;  as  ponible. 

XS»ot  of  Ceeling  Xaflncne«a  on  Il«iBa.^ETGry  circumstance  that  tends  to 
lover  tho  temperature  of  flame,  operates  to  a  like  extent  in  ■1im;ni«liing  the  intensity  of 
its  light  We  see  this  when  a  large  snuff  collects  <m  the  wick  of  a  tsllow-candle — the 
carbon  of  which  ndiatca  the  beat  so  &st,  that  the  light  and  tcmpeiature  of  the  flame  an 
considerably  reduced )  and  by  bringing  a  mass  of  metal  la  contact  with  a  small  flame, 
tho  Utter  is  immediately  extinguished.  Bir  Humphry  Davy  was  the  (Iret  (o  inrestigate 
^ts  of  this  description ;  and  he  showed  by  his  masterly  researches  that  flomo  cannot 
exist  below  a  certain  temperature.  This  is  easily  proved  by  intersecting  the  flame  of  a 
candle  with  a  piece  of  wire-gauie,  having  about  thirty  or  forty  meshes  to  tho  inch ; 
or  bj  endeavouring  to  pass  the  Same  thn>ngh  a  ring  of  stout  coppcr^wire,  or  through  k 
small  hole  punched  in  a  sheet  of  that  mctsL  In  all  these  cosct  tho  flame  will  be 
cxtinguiscd  above  that  point  where  the  metal  bterwcta  it;  snd,  although  the  iuflam- 
mable  vapour  will  continue  to  jiaaa  through  tho  holes  In  the  form  of  smoke,  yet  the 
cooling  influence  of  the  metal  is  so  great,  that  the  combustible  gases  will  not  be  inflamed. 
The  ssme  process  occurs  when  we  phico  a  layer  of  wirc-gluzo  over  the  glass  or 
chimney  of  an  ordinary  gas-burner ;  the  wire  will  by  its  eondocting  power  so  (kr  reduce 
the  temperatnro  of  the  flame,  that  it  vill  not  pass  through  to  the  apcrtmes  of  the 
bumtr.  Sir  Humphry  Davy  took  advantage  of  this  important  fact,  and  applied  it  in 
the  construction  of  the  safety-lamp,  which  has  been  of  inrh  csacntiitl  service  to  tha 
miner.    "  Tho  Davy,"  as  it  is  tcnned,  is  nothing  more  than  a  common  oil-lamp,  with  a 
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Mt  nmcnxi  of  satt's  likt. 

e^lntooroigeof  wii«-g«vnMiToimdingilietlame(ng.  <).  mi  gtoM  ponHi  Oe 
pMMi|«  of  li^tt,  but  it  will  not  bDow  tba  flame  to  Mrerso  it ;  and  lumoe,  it  nuf  Iw 
expoaed  to  the  moat  inflammable  mixtniM  witboat  danger  of 
exploiian.  The  miner  knowi  vhen  the  atmoapbeie  of  the 
mine  ii  eiploaiTO,  hj  the  enlargement  of  the  flame  and  tin 
boniing  of  the  flie-damp  within  the  cjrlinder  of  wire-ganie^ 
and  ho  perccivea  a  itniggic,  aa  it  were,  of  the  flamo  to  pa 
ont ;  but  ladi  a  remit  ii  not  poeriblo,  mtlen  the  cooling  ii 
fliMDce  of  the  wire  is  prorentcd  by  iti  becoming  almost  red- 
hot.  In  this  caae  there  ia  danger ;  and  the  fire-damp  of  tbe 
mine  may  be  exploded.  Theao  lamps  are  also  empk^cd  in 
spirit  warehonaes,  gas  manuftctorics,  in  the  sewcra,  and  in 
all  other  localities  wbcro  there  is  risk  from  explosion.  T 
aanus  principle  was  emplOTCd  by  Mr.  Hemming  in  the  ma: 
facture  of  his  safety  JeCa  fbr-tho  oiy-hydrogcn  blowpipe,  ITo 
hare  sircady  said  that  the  mixed  gases  which  are  usod  in  f~ ' 
•piaiatns  am  exceedingly  explosive ;  and  if  some  eontnTanoe 
wen  not  adopted  to  prerent  the  backing  of  the  flame,  they 
would  assuredly  take  Gro.  In  fact,  in  the  earlier  expcrimmta 
with  the  oiy-hydnigpn  blowpipe,  tbia  wna  a  rtaolt  of  frequent 
OCdUTcnce;  and  Mr.  Claiie  tella  lU  in  his  work  on  the  snbjrrt, 
Qiat  he  often  narrowly  escaped  being  killed  by  the  bnrstiDg  of 
bis  apparatus-  Oa  one  occasion,  whim  be  was  oipcrimenting  in 
tho  presence  of  somo  friends,  "  tho  reacrroir  for  tbe  comprcs- 
''  aion  of  tho  gaao,  slthaugb  nude  of  thick  ccppcr,  wu  ti 

In  piec£a ;  and  tbe  fragments  flew  with  tho  force  of  cannon-ahot  in  all  dinfCtionx,  liko 
the  bursting  of  a  bomb."  To  guard  ag&iiiBt  the  danger  of  such  terrible  canseqacnce* 
it  was  {bond  n«c«sMi7  to  ptotoct  the  operator  by  meani  of  a  thick  oaken  scteen.  Hr. 
Hemming  saw  the  diiBdrantago  of  all  this  ;  and  adopting  the  facts  that  Sir  Hnmphij 
Dary  bad  recently  brought  to  light,  he  ccotrired  a  safety  jot  that  enabled  the  operator 
to  do  away  with  all  the  paiapbemalia  that  had  hitherto  protected  hia  life.  Hi*  jet  con- 
mats  of  a  tube  of  brass,  about  ail  inches  long  and  tbreo-quarton  of  an  inch  in  diameter, 
packed  full  of  fine  copper  or  brass  wire :  tho  wire  is  cut  into  lengths  of  six  inches,  then 
packed  u  close  as  possible  in  the  tnbo,  and  finally  wedged  together  by  means  of  a  ccniial 
bar  of  metaL  In  this  way  a  number  of  fine  qiertorcs  are  left  fbr  tho  passage  of  the  gas ; 
and  the  ccmdncting  or  coining  power  of  the  wire  ia  so  great,  that  tho  flume  eannot  pas* 
back  to  tbe  reservoir  of  mixed  gases. 

Another  cireumitanee  (bat  oporatci  in  reducing  tlie  light  and  heat  of  flame  is  its 
raiobction.  'When  a  flame  is  put  under  the  eihaostcd  receiver  of  an  Dir-pnmp,  it  first 
enlarges,  then  the  ligbt  diminishes,  and  finally  it  is  citingniahed.  A  flame  of  alcohol, 
ether,  wood-s^urit,  wax,  tallow,  oil,  or  spermaceti,  is  extinguished  when  the  rare&ction 
i*  cairicd  to  a  flflh  or  aiith  degree ;  hydrogen  is  extinguished  when  it  ia  carried  to  a 
•erenth  or  eighth  degree ;  sulphnr  when  it  reaches  the  eighteenth  degree ;  and  phos- 
phonis  when  it  arriTcs  at  the  thirtieth  degree.  "  Slow  combustion  on  the  anrftee  of 
platinum  is  exhibited  by  manh-gos,  down  to  a  fourfold  rarcAu^on  of  the  air ;  by  car- 
bonic oxido  to  sixfold ;  by  vapour  of  alcohol,  ether,  or  wax,  to  eightfold  ;  by  oleflant  gas, 
to  ten  or  devenibld ;  by  hydn^fcn  gas,  to  thirtoenfuld  :  and  by  vapour  of  sulphur,  down 
to  a  twentj-tbid  larefiwtion  of  the  air."--(<Tinc1in).     From  this  it  would  follow  that  &e 
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M^  «  m  the  tnpiai  M  M  the  poln  of  the  Motii. 

I^dly,  it  ihonld  ba  amtioMd  thtf  dw  nipplr  of  tot 
old  air  to  •  Bame  ■Ivmri  diminiiliea  ita  light  by  the  abatiao- 
cm  of  liaat ;  and  henw  irs  may  impsot*  IIm  Olianliiatmg 
pinra  of  any  combiutiUt  inbituiM  by  aupplying  it  -with 
Mmoqtheiia  air  fliat  hu  been  previoDaty  mrmsd.  The  Ser. 
Mi.  Bowdibib,  of  Wakefldd,  has  ctrntrived  an  apparatna 
vluaeby  ttiia  may  be  efieotsd  in  the  cams  of  oommon  gaa.  He 
plaecaadinof  mstaltr  a  anp  of  glaaa,  htTing  a  h^  in  Ha  ' 
le,  on  to  the  aaew  vMoh  teoetTca  tlie  burner.  Thia  diao 
up  ia  made  the  mean*  of  auppmUng  an  outsr  ^*aa,  and 
thoa  of  diiacting  the  air  down  orei  the  mtAe*  of  the  hot 
cMnmey  befiae  it  entara  the  flame  fhm  bdov  (Fig.  S).  It 
ia  Btated  that  the  light  ia  inoraand  about  26  pei  oent.  by  thia 


OK  TEE  UW3  OF  LIGHT  AKD  SADLU.'!  H£AX. 
y"^»'  TmhiIh     TTiiliiiiw  iMirhiin  iif  IImi  iiltiiiiatii 
natuM  of  light  and  heat,  anymora  thnivedoof  flienatuiGof 
fnritatkai:  indood,  there  >■  no  neonaity  fbr  nidi  irtov-  ' 

ledge;  fiir,  sain  llw  oaae  of  the  Utter,  all  the  phenomena  may  be  thotongUy  inreo- 
:  tigatcd,  and  thoir  (pplieation  latiabetraily  made,  withant  tho  di^teat  reference  vhat- 
erec  to  tho  abtbsct  qoeetioo  of  tbnr  ultimate  Dame.  The  only  philoaophical  definition 
that  can  be  giren  of  tbeae  agenta  ia,  that  they  are  dn  eanee  of  certain  phenomena,  of 
vbioh  the  aenntitnu  of  Tiaon  and  warmth  am  the  moet  important.  The  law*  whioh 
govern  their  manifeetation  ate,  in  the  two  caaei,  almoet  identical ;  lot  the  nyi  of  both 
are  propagated  in  straight  lines,  and  ttaTene  apace  widt  gr«at  velocity;  they  are  alio 
reflaeted,  rctraotod,  abeorbed,  diapemed,  and  polariied  in  exactly  the  nne  manner.  We 
nay  hno  remark,  that  when  the  raya  of  lif^t  and  heat  impinge  on  any  nitftoc,  they  an 
diipoaod  of  in  one  or  mom  of  botbuI  way :  they  may  bonnd  off  or  bo  reflected.  They  may 
paaa  thnmgh  the  body  md  nodergo  reftsotjoo  or  doable  leftactitni ;  thoy  may  be  polaiiaed, 
di^ened,  arbndcennp  into  other  rayi;  and  thoy  may  alio  be  abaorbcd  or  amotbered. 

lataBBltr  oC  UcU  taA  BMt.— We  know  that  the  power  of  light  and  heat 
aimin«hj«  ig  ^re  reoodo  from  any  obieot  that  prodooee  it,  and  the  decreaae  ia  in  propor- 
tioo  to  the  aqnare  of  the  diatanoe ;  for  example,  if  we  baro  a  certun  amount  of  light ;  at 
a  foot  from  ita  aonrce,  the  intcniBty  will  be  one-fourth  at  two  faet,  beoanae  the  aqnam  of 
two  ialiinr;  one-ninth  at  three  feet  (3xS^B),  one-diteenthatfourfiiet  [4x*^lfl}> 
one  twenty-flfth  at  flre  foet  (5  x  ^  =  31).  and  ao  on.  Upon  thia  hiw,  aa  it  ia 
termed,  ia  founded  all  the  method*  now  employed  fOT  eitimstiDg  the  relatiTe  ralne  of 
difiarent  iUnminating  agents.  The  praetioe  ia  called  Fktiometry,  and  there  are  Tariona 
modea  of  conducting  it.  Connt  Bnmford  adopted  the  plan  of  adjuating  the  light*  at  aach 
a  diatanoe  from  an  npright  rod,  that  the  thadowa  pradnoed  l^  each  on  a  white  streen 
ahoold  be  equal;  ho  then  meamred  the  diataneo  of  each  light  from  the  rod,  and  (u  aqnar- 
ing  tho  number  of  inohea  he  obtained  two  acta  of  flgure*  which  rcpreaentod  the  ralatife 
vidneaof  thelighta^  by  dividing  the  larger  amn  by  the  amillcr,  wa  obtain  a  product 
that  o^roaaea  the  liwt  in  aimpl«r  tenna.    The  kte  Ifr.  Bitchie  contnTed  an 
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QuA  BOBMMUdid  two  jBMieult  ifmm,  jdMsd  at  a  li^  n^toaaAoOB',  akdM^^ 
poaed,  that  the  li^^  from  tvo  <^ipoBte  amzoai  ihouU  be  nlaolad  aprodi  npm  a  fitM 
of  tunto-ptper  that  corerad  twn  hoki  in  a  ^— *— ■»<  olmabtr.  'When  ha  had  •4}nated 
the  imtnunent  ao  ai  to  obtain  tiro  isfleMiixia  of  eqnal  iutenaty,  ha  tboi  uoaaarad  tha 
diatknoe*  and  jiroceeded  aa  befbni.  Ladie  and  'WheatatRu  barv  aln  innailed  |ibot»- 
Bieteia,  which  are  useful  snongli  tax  otrtiin  pnipoaea ;  bat  the;  hava  all  giToi  place  to 
the  Tery  omple  ocmblTanoe  of  FiufuMur  Bwawn.  It  will  be  notioed  that  if  a  pieoe  of 
irhita  filtering-pqiei  ia  painted  otvt  witli  ndted  wax  or  qiemutoeli,  it  aofoina  a  gmasy 
qipeaiance  and  becama  tnoalnooit ;  if  tUa  be  done  ae  M  to  le«re  a  qiot  or  disc,  ahmt 
the  ""^  of  a  ahilUn^,  uatou^ed  in  the  eentre  of  tho  papv^  to  ahiUl  fl— ^  fh*f  *t^ 
■pparatna  will  baTo  the  fbUo«iegpn>p«rtiea: — When  esainiiMd  br  nfleoted  light— 4htt 
ia,  with  the  li^t  od  tba  aame  ^de  of  lh«  paper  aa  the  obannr  ia — the  diae  wiU  look 
white  and  the  suirounding  gna>T  F*rt  daiik ;  bat  by  altraing  thii  conditiaD  of  thinga^ 
and  looking  at  tho  paper  b;  tnmanitted  lighl^~tlMt  ia,  with  the  %ht  on  the  opptmta 
aide  of  the  initnunent— the  diac  will  (fipeDT  daric,  and  the  (imoanding  gnuf  portioa 
li^Lt  and  banalneoit.  I«atly,  if  two  lighti  of  «qiuU  intensity  are  placed  cata  on  r»A 
aidoirfthepap^,  the  disc  will  diuppeareDtirelyi  fbilhenthobgbtof  one  side  nentnliMa 
that  of  the  oOier,  and  tbtm  >■  no  ditpoiitiaa  to  pnduao  either  effect.  Upon  tbii  ia 
fonnded  the  principle  of  Biuuen'B  phottmieter.  Tbo  inMnunent  ooniiiti  of  agiadoated 
tvd  aboBt  fire  fwt  in  length,  having  a  anppoit  ai  ei«h  end.  The  prepated  p^er 
ia  held  bj  a  frune  wbioh  alidaa  upon  tho  rod  betwecai  tbe  li^ts.  Thii  (huna  Ia 
tiaually  encloaed  in  a  daAened  chamber,  eo  aa  to  ezolude  all  light  but  that  emanating 
.ftom  tbe  object  to  be  t^eled.  Tbe  frame  contaioing  the  paper  ia  did  to  one  aide  or  tbe 
.other  until  the  diae  entirelj  diaappeara,  and  thna  we  read  off  the  lelatiTe  Tahiaa  of  two 
lighle.  In  making  eiperimentB  on  ooal-gaa,  it  is  nmal  to  bum  it  at  the  lalB  of  &n 
oubio  feet  an  hour,  Itom  an  Aiigand  burner  luvitig  flfteon  holaa  and  a  aeran-tnch  dam- 
Ete;.  The  candle,  which  is  used  aa  a  atandard  Sir  ooupaiiaan,  ia  gcnenlly  of  qwnn, 
and  the  rate  of  consumption  ia  fixed  at  120  grain*  per  hour.  When  it  ha{ipeiit  that  dw 
consumption  is  greattr  than  this,  it  may  be  redneed  lo  die  ntomal  standard  by  a  raj 
■imple  calculation ;  thus — suppoeo  that  on  ezpenment  U  was  fbnnd  that  the  ligbt  of  the 
gas  was  equal  toeleren  candleaof  140  grains' ctmsnmptiaQ;  then  as  120  gntiu  ia  tolM, 
aois  11  candlea  to  the  atandsid  Talue — namely,  IS-g  aandlee. 

In  thia  way  the  fbUowisg  reaulls  have  been  obtained ;  and,  in.  order  diat  an  Mtiiaata 
mi^it  be  made  of  the  relative  voluea  of  diSsrent  illuminating  agents  in  leapeot  of  tbair 
~  liMtiDg  power,  other  results  haTe  I 
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Tke  unoimt  of  hei^  in  then  eaiea,  hm  been  determined  bj  Inmiiiig  fhe  lamp,  or 
tfw<H^j  nader  a  Tevd  MortAlim^  a  it^'^d  quantity  of  nter^  or  in  a  space  Barroundad  by 
a  certain  aiiunint  of  that  Hqsid,  at  a  known  tempeiatnre  :  frnm  wbich  ft  will  be  evident 
that,  for  the  nma  usonnt  of  l^fat,  caimel-gaa  prodneea  the  least  beat ;  then  fbllowB  sperm 
oil  in  an  Aigand  or  caroel-lamp ;  then  common  eoal-gsii ;  then  vax,  eperm,  and  othci 
canrdlee ;  and,  finally,  oil  in  a  common  lamp,  and  tallow  candl«a — both  of  which  produce 
■n  ouamona  amonnt  of  heat  in  proportion  to  the  fig^  erolred. 

M>H«bUc«. — Wbtn  a  beam  of  ligfat  or  a  ray  of  heat  Ml*  on  a  pdiahed  inrftee,  > 
hKfiB  portioii  of  it  brnmd*  off  or  ia  raflected  ;  and  it  will  be  fbtmd  that  the  angle  at 
l^ch  it  bomds  off  i>  precisvly  the  auno  ai  fiist  at  irtdch  it  fhlli  upon  the  (ar&cc. 
Thi*  &ot  ia  txprencd  in  tbe  law  of  reflection, — namely,  that  tiio  anglee  of  inddence  and 
of  nlleotion  are  eqnal.  Thia  law  haUx  ^ood  imder  all  ciremnitaitM*,  whether  the  angle 
b«  acato  or  obtuae,  and  whether  the  matace  be  [dane  or  cnrred.  The  Inatmmenta  that 
an  uaed  to  reflect  li^  or  heat  tie  otHed  mirrnra,  ipecnla,  or  nflecton ;  and  they  are 
MunmenlyBBdaeitlier  of  pollihadmeUorof  ^aai  sUveiedon  one  ode.  Their  surf acea 
ore  either  plane,  ecoeaTe,  or  convex ;  each  of  which  prodncee  its  own  paiticiikr  efibct. 
Plane  mirron  do  not  alter  the  direction  of  the  niya,  but  simply  throw  thnn  off  in  the 
■ame  mumor  ai  they  icceiTe  fiicm ;  in  conaeqaenec  «f  which  they  always  pnduce  an 
exaet  image  of  flie  objeet,  both  in  respect  of  fbrm  and  aiie ;  mi  the  image  inTariably 
appeal*  ■■  if  it  woe  ntnated  as  &r  hdiind  the  mirror,  m  the  object  in  front  of  it. 
The  emvei  miinB'  has  the  etfeot  of  scattering  or  diverging  the  rays,  and  the  pecu- 
liarity of  tta  MtiMl  la  to  prodnce  an  image  of  small  size,  and,  as  it  were,  at  a  great 
diataaee.  Uw  mene  ia  the  caae  with  the  concare  mirror ;  and  hence  thia  Ibrm  ia 
enployed  fttr  tugnijying  objecta,  or  fbr  throwing  the  rayi  of  light,  or  heat,  to  a  great 
diatoiM :  fbr  when  it  hq)pena  that  parallel  raya  lUl  npon  a  coDcaTe  mirror,  they  are 
branght  to  a  point,  la  beta ;  while  dlrergent  nys^  as  from  a  lamp  or  candle,  are  made 
parallel.  Hiimi*  of  Abi  deactiption  are,  therdbie,  wed  in  li^t-honsea,  because  their 
iSaet  is,  to  ooliact  the  laya  from  the  lamp,  and  to  Arsw  them  off  in  nearly  a  parallel 
ditectiain,  to  a  great  diatanco. 

Inatraments  tor  reflecting  H^t  haye  been  employed  finm  a  very  remote  period.  Wa 
karn  from  the  SSth  chapto  of  Exodua  that  the  Sgyptians  uaed  miirora  of  brats ;  and 
Fliny  iolinni  ua  that  the  miircn  ^hia  time  were  mad*  of  polished  silrer.  Many  per- 
sona are  ot  opinkm  that  AitihimedM,  two  hundred  and  twelve  ye«n  betine  Chrittr 
employed  mirron  Air  tii«  pinpoae  of  fiicnasing  tke  ann's  rays ;  and  that  by  mean*  et  a 
comhiiutian  ot  mch  inatrnmenta  he  fat  fl»  to  die  fleet  of  Harorilna,  aa  it  lay  befbra  tiu 
walla  of  SynuiiMe.  To  lert  the  joobabUity  of  thia  o|daion.  Father  Sireher  and  his  pupil 
Bchotna  vialted  that  city,  and  made  nuny  experinwnti ;  the  nmlta  of  which  were,  that 
ARhimedaa  oonld  eaaily  have  perfinned  noh  an  esplcM  by  the  aid  of «  number  of  mir- 
tcn.  Indeed,  BnSbm  waaao  convinced  ef  its  ptaetlnfaiUty,  that  he  went  to  die  expense 
Df  having  Aim  bundmd  and  aixty  plane  mimn  eiMted  En  a  frame  in  such  a  manner 
titat  they  all  threw  the  ann's  raya  upon  one  ipc^  By  means  of  this  instrument  he  was 
enabled  to  matt  pnmica -atone  at  a  distance  of  fMy  feet,  and  to  kindle  wood  at  a  dis- 
tuus  of  two  hundred  and  tm  ftet  Beektnann  inEmna  na  that  in  the  ndddlo  agee  mir- 
ron of  steel  were  commonly  osed,  and  fiiat  in  the  tUrtoenlh  century  they  began  to  nae 
mirron  of  glasa. 

Ti»a«yiwoy  aa*  TanuMlumtj. — Hmm  term*  are  applied  to  deaignato  the 
property  which  eortain  sahetanoea  posaesa  of  allowing  the  nyt  of  light  and  heat  to  ps«a 
Ihrou^thcni  and  iHijla  on  the  oiw  htmi  it  may  be  stated  that  neariy  eTOrjtliiiy  in 
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le  ii  in  oertMiL  atate*  of  tennit}'  mon  a: !«  bm^uoit  ml  tnModoBt,  ww  Oe 
odior  huid  it  miy  be  nid  tb*t  nothing  ia  pm&otl J  ao.  Brmin  thaoixJIfa*  iimmmi, 
of  pura  water,  «iLd  of  Btmosphsne  ur,  all  of  whkihmppMT  to  ba  ■»  Bww»*ingly  pdhwU, 
s  large  poriiaa  of  li^  and  bwt  aio  alwaya  doatzoyed  in  thva  fMmaf  dwn^  thtn^ 
and  ire  low  a  coDBderabb  aoHnuit  of  li^  by  plaeing  gUaa  globes  omAefluM*  of 

Udloui  baa  devoted  much  attantiop  to  tbo  aubject  at  the  tna^uadon  of  heat  Uuuugb 
difierent  media  {  and  the  lentltaoCbiimrestigaticaia  an  to  tb«  effitet  that  dme  ne  do 
direct  relationa  between  the  tnAi^aiGticy  of  a  body  and  ita  povar  of  traiuanitting  hnt 
In  fact,  many  nibatanoca,  aa  Hf^'^'^  ^aaa  and  blark  niio,  will  not  aUow  U^d  to  ti>- 
Tcrae  them  it  all,  although  they  &Mly  admit  ths  paanga  of  haat ;  and,  on  the  ofitcr 
hand,  nuny  tmupamnt  bodiea,  aa  alum  and  anlphate  of  eoppor,  aie  not  at  all  tramcalenL 
If  100  my*  of  heat  iall  oa  ocJonrleaa  gjaaa,  only  40  an  tnnamitted,  while  yellow  gliai 
stop*  78  per  cent. ;  blue  ^aH,  7B  ;  and  deqi  Tiolet  only  66.  Bot^-aalt  ia  the  moat  tzass- 
c«]eiit  body  known ;  it  (Uowa  S2  per  oeut.  of  the  heat  of  a  lamp  to  paia  thnragh  it ;  ndh 
ixjtUd,  38;  white  agate,  23  i  borax,  18;  Boohelleaalt,  11;  ambn,  11;  ■lnln,9;  winte 
sugar-candy,  8 ;  ioo,  6 ;  and  aulphate  of  ooppcr,  0.  Aimmg  liqnidi  he  foood  dnt  tnr- 
peutioe  tcanamittod  SI  per  cent, ;  other,  21 ;  oil  of  vitriol,  17 ;  and  water,  11.  Hkeae 
beta  admit  of  many  pi«i;ticsl  applicaHona,  eapeoially  in  thoae  oaaes  whoo  we  widi  to 
preeervo  tho  light  but  net  the  beat. .  In  the  ozy-hydrogen  microaoape,  tor  example,  a 
film  of  lulphate  of  copier  ia  aometimsa  uaed  to  keep  off  the  heat  ftamthe  cellaooota' 
ing  the  delicate  microaoopic  tnaturea  which  are  the  nt^eeta  t{  ezpaimanta. 

K«ft««Uon. — The  rays  of  beet  and  li^t  an  mdowed  widi  the  power  of  ptanng 
through  many  lubatenoes;  andwhen.it  h^pma  dtat  thoae  ntMaaeea  an  of  gietta 
leaa  denmty  than  the  medium  jnat  traTsned,  the  raya  an  invaiiahly  broken  ont  of  their 
origilial  ooune.  Thii  is  called  refraotion;  and  wa  aball  find  &ii  whoi  the  raya  paaa 
from  a  denier  into  a  tanr  "i>^'"'"|  they  era  refracted  or  bnAea  ont  of  their  eoimc 
away  from  the  perpendicular;  and  oonTeiaely,  when  they  paaa  from  a  rarer  into  a 
denaer,  dioy  are  broken  towwda  the  p«rp«ndiinilar.  Thia  ia  jllnilntod  by  placing  a 
coin  in  ■  baiin,  whai  the  li^tt  reflected  fiion  the  omb  at  die  bottom  of  the  baain 
reacbci  th«  eye  in  the  direotian  of  a  crodud  line,  tbreby  giring  rise  to  a  notion  I' 
the  cinn  is  sitoated  hitler  i^  agaimt  the  aido  of  the  baain.  A  tUA  alio  looka  cnxAed 
vheapartly  immemdin  water,  by  leaaonof  theauneeauae;  and  it  may  be.mentioned 
that  a  fiihonnan  in  apeaiing  aalmon,  at  a  fiih  in  atiikiDg  at  a  fly,  mnat  alwayi  make 
eompeniation  £>r  thia  refraotife  power,  or  tlM  object  will  be  mioaod.  The  degree  to 
which  thia  takea  plate  vaiiea  with  the  Medium  aod  the  flgore  of  ita  lurfkoe ;  bat  Aera 
ia  always  the  aame  relation  fbr  the  Mume  mediom,  between  the  angle  of  incidence  and 
the  angle  of  refiaotiCD.  If  theae  anglca  are  aeaamed  frcin  the  nirikee  '"■*'»'<  of  tho 
peipeudiculor,  and  the  Cmner  an^  ia  called  one,  then  the  rebrtiTe  rafractive  powen  or 
an^ea  of  diSarent  madia  will  be  aalollowr: — diamond,  2'M;  aqiphin  and  mliy,  WB; 
topes,  1'61 ;  flint  ^oaa  from  I'S  to  2' ;  crown  g^aaa,  1'6S ;  rook-nlt  and  rock-oyilal, 
l-5fi;  alum,  1-46;  the  lana  of  the  human  eye,  1-38;  &ta  and  oila,  r49;  tnipentiiie, 
1-47;  alcohol,  1'37;  ether,  ISS;  nlt-watm,  1-34 ;  common  water,  1-33;  cattMucacid 
gaa,  I'fiS ;  almo^herio  air,  1- ;  oxygen  gai,  0-1)2 ;  and  hydrogen  gai,  0'47. 

By  taking  advantage  of  thia  refractive  power  of  tranaparent  Mlida,  ire  are  enabled 
to  oonatnict  inatnimenta  that  have  the  power  <d  diverting  the  nya  of  heat  and  light 
from  their  oiiginel  comae,  and  of  Iningii^  them  to  a  focw.  Theee  inltrumcnia 
called  prisma  and  leoaea :  the  fonner  are  triangnlar,  agnare,  orST>4ided;  thalalttr 


i^adcal,  doubly-onnz,  pkno-eoarm,  doiiblf -oaomn,  fJaifr^MiMn,  Mid  «■!«•*(>• 
ea«Tex w maniMMd.  Xaohof  dieMha*ilaavn|aitieaUr>Eliaik;  thMof  AsAauUr- 
oonTBx  ind  jitBO-oaarei.  i*  to  fccM  the  nyi  itf  li|^  and  btat  when  Ae^  an  panDal, 
01  to  maka  tkcm  puiUal  wbrn  they  an  diTaignL  Tha  bBffa.«r6  «<  tta  poUea- 
nan'a  laatam,  and  Oia  Unvt  eivl»red  fir  aignala  at  lailwaj-ataliaM^  an  eaaatniotad 
OD  tlua  primula,  Iher  wt  by  «oll«ctiiig  &a  nrj  dinq^nt  nya  Am  die  kmp, 
■ad  thnwing  thran  in  a  panllal  diractian  to  a  wmMmMo  dlrtamw 

Bnnung  lenaea  hxn  been  u«ad  &r  a  Tcry  ooaajdawble  pcaiod  of  tima;  they  an 
da  nibed  hy  Aiiitopiwiiea  in  hia  "  CoDB^  of  the  deadi^"  whieh  VM  writteo  about  430 
yHia  babreChiirt;  but  the  moat  important  flata  owmeeled  with  Oa  fiicnadng  of  fha 
wm'antythaTe  been  jnveatigatedwilhin  the  lit  ewttwycteoi  Ta«tmiht»iam,in  1880, 
made  aeTttal  gUm  lenaea  of  Ihne  or  fixir  iMt  in  dkueler;  «w  tt  which  vei^ied 
IN  Iba.,  and  had  a  fooua  of  twelve  lest.  Homtiwg  s^l^ad  it  in  the  eomaa  of  hia 
inyiin'i^,  tai  touoi  that  when  the  ann'!  ray*  wen  fbouHed  by  it,  he  oonld  bum  up  all 
the  metala  thmi  known,  and  even  aelt  alate  and  potteiy.  In  the  jsat  17T3|  a  larga 
boa  waaccmabuotedinFnnoeundei  the  ditectiaaofM.de  Tiudaiiu^  and  ^ated  in  the 
garden  of  the  Infimta  at  the  Lonne.  It  wm  con^oaed  of  two  Urge  ooacare  glaaaea, 
cadi  four  feet  in  diameter,  with  ■  ladiui  of  eight  feet :  they  were  jmnad  together  at  the 
edseafe  and  thut  ftmned  a  chamber  o^abl£  of  K^Mjug  thiity^re  gallooi  of  lintrid. 
When  filled  with  water  they  tbciueed  theeun'mya  atadiatanceof  twelMfeeti  with 
■loohol  at  ten  teet  ten  inche* ;  and  with  turpentiiie  at  aeren  feet.  The  heating  power 
of  the  appaiato*  waa  ao  steat  that  it  bued  iron,  ijnmediatdy.  Bat  Ae  moat  tgl^" 
inttrunumt  of  thi*  kind  waanuule  a  few  yean  agahyUr.FaAerof  fleet  Btnet:  it  i 
t-wnpoacd  of  flint  glata,  and  coat  about  £700  in  it«  tnaon&otnn.  The  heating  power  of 
the  lena  waa  enormouc.  Tboae  who  experimented  widi  it,  aaid  it  waa  aa  high  aa  lOM* 
ofWedgewDod'a  pyrometer,  the  aero  of  which  ia  a  red-heat.  Some  idea  of  iU  calorifle 
powar  may  be  loRned  when  it  ia  etated,  that  withthe  nyaof  the  nooo-day  ann  it  melted 
twenty  gjrainaof  goldinfbur  aecanda,teaaf  ^tinnmin  thneaeoonda,*  topaiinfijrlj. 
im,  an  emerald  in  twcnty-flfe,  aiueoeof  flint  in  thirty,  and  a  piece  of  pmnice-ttane  in 
twen^-fbnr  aecooda.  Beaids*  which  it  inflamed  giccD  wood  and  boded  water  dinetiy 
they  wem  pnt  into  ila  focna. 

aUyMJom  gf  LlgktanJ  M— t.r-Then  a  my  of  light  or  heat  Inrrenei  any 
reftactiTe  medinm,  it  is  not  only  bnken  out  of  fta  ooone,  but  it  ia  alao  deconpowd, 
or  brokmi  np  into  nrnpler  patt«.  Thi*  i»  partioulariy  eridoit  is  tiw  eaie  of 
Newton  wa*  the  But  to  direct  attention  to  the  tkcL  Hiamodeof  ooodacting 
aa  to  dcmcnattate  thiij  b  alill  Mlowed.  If  a  beam  of  white- 
lijjit  enter  a  dark  ohambo*  and  &11  opim  •  triangnlar  tnim  of  gtaaa,  the  heau  wiU 
•aibr  both  nfkMtion  and  diiperaicai-^that  ia,  it  wiU  not  only  be  InksB  ost  of  ita 
ccaiN,  but  will  becplit  npintoccdmin;  and  whoa  theae  are  recelTed  npon  a  acnen  of 
white  paper,  it  will  be  fimtid  that  the  natan  and  order  of  the  eolonra,  beginning  finm 
the  hottom  or  leaat  lettaoted,  an  aa  tbllewa, — ted,  onngo,  ydlow,  green,  bhu,  indi 
riolet.  The  image  ihn*  prodneed  i*  called  the  Kewtooian  apectnim;  and  the  oolo 
wan  onoathonght  to  be  the  otn^xaieiita  of  white>light;  bnt  a  Utile  fiftrnti'w  to  the 
mhjeet  will  ahow  that  lour  out  of  the  terca  tinta  are  compound,  ei^  that  then  are ' 
three  primitive  coloon — namely,  blue,  red,  nd  yellow. '  Thebeantlftileflbetpradiieedhy 
Ihe  laatree  of  chandellcn  ia  dependent  on  the  diepeniTe  power  of  the  gfaaa  eompoaEng 
them ;  and  in  nature  the  rainbow,  and  Ae  riuh  tinia  of  the  ntliag-nitt,  an  ezan^lea  01 
diqientim  produced  by  the  agaooy  of  water  and  Ihe  ateioqihwe.    The  three  tinta  tc 
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vhioh  mhan  alliidml  m  calkd  Oe  Mmpbaaitof  vUt»Ji^;  anl  wbnenr  it 
hippsnl  tlwt  ttMB  UB  not  iimiM  in  tli«  tnu  pn^oitim  ts  finm  the  U^  «<  d«f ,  4en 
Hakngii^cin  tbe  put  of  Iba  aye  for  tKe  Ml  ooacgiBamA,  and  tba  orpn.  of  tImb 
baeonci  Mgned  uid  huuMd  if  it  w  iLOt  gntifled.  To  titoanaxBipte:  wanasAd 
tind  if  va  «xmaM  th«  «Te  by  the  U^  of  gM;  ttdiniHa  from  &■  dnujMtmM  that 
gM-light  M  toe  reUmr,  <e  nther  raddiih-fEllow-,  in  Jti  trngs^  and  the  oya  kaft  tar  A» 
blue  isTB  to  nuke  up  the  somplmoest  TheM  oan  «na)7  be  i^^liad  by  bimbs  <rf  Ida* 
glMini,  or  blue  nfieeten ;  ud  witti  andi  MBStaun,  «ip<d«lly  in  A«  M4  of  tlw 
nicraHope,  wfa«i«  flu  ere  ii  ndovdr'tried,  naion  caw  ba  aoMnad  lor  k  lon^at 
pMiDd,  and  vith  gMater  rombtt.  In  addition  to  tba  oolonrad  baaaia  «Ud>  an  ttoa 
piodacad  by  tba  priMs,  there  are  other  icyathat  «Bt«r  iato  A»«ampmtitm  rf  whlla 
li^:  tliaMaralbaniyiofbeatandoriiLcniiaalMtian.  TkaftnurareafaM^leeatod 
at  a  diort  tUatanoe  below  the  nd,  ahhonsb  many  aie  alao  aaattwed  about  in  otiiat  |Mto 
of  the  apeetnun,  Tbiabaa  ledopticiaB*  tobdkn  tbat  beatimdai^oMdi^enian,  tad 
tbat  thera  are  diOMot  Taiietiea  of  tbaae  ntja,  aa  in  the  oaae  cf  li^t;  bnt,  &««n  lb« 
"■"—■""*-""*  of  om  Dot  poaseenng  an  inatnunent  or  ot^an  like  the  eye  tat  jndfiag  Vt 
flieae  difleteuw,  the  opinion  ia  foonded  nthw  oa  analogy  than  on  actual  exporiaaenL 
The  chemical  or  aotimo  n^  are  otaatad  a  little  aboTO  the  Tiolet;  and  they  an  Iha 
igmta  that  aie  ooBCwned  in  tba  praducdon  of  DaguanBotype  and  other  li^  pietnma. 

LemM,  like  primu,  alio  effect  tbo  di^Mnaon  of  tight ;  md  hsnoa  in  all  the  commm 
kind  of  mioroecopea,  toleieopea,  and  fipira  (rlarwina,  the  otrfect  i^poM*  to  be  ftinged  with 
Golmua.  Hue,  bovenr,  ia  now  ooneotad  by  ■  plan  origioall)'  oontnv«d  by  Mr.  Dol- 
laod:  it  otmaiata  in.  tiie  jnxtK-poaitirai  of  twoknaeaof  different  ocanpgaition,  one  being 
laade  of  Oint-^av  and  the  other  of  orown.  By  thia  goatriyinoe  the  di^enioa  of  oas 
medhim  ia  nentndiied  by  that  of  Uieotb^i  and  henee  the  object  appear*  initapxiper 
tinta,  with  a  (haiip  and  well-deflited  outliDo. 

Bealdea  thew  propertiaa  of  li^t  and  heat,  ihars  are  odun  to  vUch  we  can  only 
refw;  n«mdy,  thoaaof  dwMr  r^iK(t»«,f»IanMt>Mi,  andof  fttuygjktef  iy^yiawjtf 
magmL  Dooble  teftaotioa  ii  eflbcted  by  paaaing  the  ray  throng  a  mediusi  of  nseqoal 
d«u9,  aa  inthecaaeof  calo-ipar,  irtsn  the  object  lot^  doable;  and  polariiatim  ia 
aooompliabed  by  paaaing  it  througb  a  tourmaline,  or  by  reSeoling  it  &om  dlKrent  aob- 
ataoMa  at  ontain  an^^  FhuUy,  tba  TnaBTwrttWiTii  •£  light  and  radiant  heat  are 
nanifBated  wlun  the  laya  are  arat  tbniu^  cectain  media  whioh  are  onder  the  inflocnw 
of  poweiftJ  altgteo-Biagaatfc 

CANDLES. 
M«tMl«lj  «MflaT*i  In  0«BdI»>ICaUM«.-Jt  hta  been  already  remarked, 
that  oaadln  are  among  the  moat  ancient  of  illnminstiiifr  agmt)^  and  it  cannot  be  donbtad 
that  aiginally  thaj  weM  Mannbotnred  in  a  vary  rode  way,  by  aimply  ameariiig  a  poiona 
oambnatiblB  aoUd  with  animal  fkt ;  butat  tlmpraaenttimeanimiber  of  fiitty  anbalanca 
are  cmpluyed  in  their  mann&ctnre,  and  great  paina  taken  to  have  thsm  ai  pme  aa 
poatible.  We  haTe,  for  example,  tallow  and  ita  daiiTatiTea  ataartse  aad  etearie  acid, 
maigarine  and  maigaric  acid;  palm  oil  and  ita  oonatitatnta,  pahnitin  and  palmitic  add; 
oocoa-nnt  oil,  ooetnin  and  oodnickeid;  apcimaoeti,  wax,  paraffin,  ftc  AU  tfaeae  require 
to b«  pmifled  befise  they  oan  be  oauTated  into  caiuUea;  aadhenoe  tiieneoanty  iar 

Iha  uMb  i^amtHtf  ars  of  thiea  Idada,  namdy,  the  pith  of  a  ludi  (/mmw  f/tnae}^ 
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v^H7  d^  ud  lo»  vvhli^rti,  and  tba  tinrd  to  ipcnueeti,  itairio  Mid,  (teuma,  tnd 
I  otts  candlas  whiiii  do  not  nqoin  nnffiag.  h  mm?  bmm  it  it  mbbiwit  to  jngn* 
1h*  vklH'witk  ■  lA  cf  ■Bmoms,  •■  Iha  pboq^faato,  bontB,  or  atdplHrte,  ht  iMdw  to  kMp 
ttiB  ban  doflging,  and  to  gire  thm  a  nflUent  degre*  o(  ligUitj  to  aaaUa  Uhb  to 
rii>d  flsitr  V  *1>*n  (^  ***  bnnuDf .  ThU  ma  an  iniprri  iwniil  introdooad  in  ISIS, 
brlLDalUaj.of  Pani.  Dr.  Cm  Mp  that  Oa  1>Ht  wieki  an  ttOl  ii^ortad  ftwa 
"EnAmj,  and  ^ey  an  ccKpaad  of  ikeini  ofmnUaadwd  eettna.  nte  wiok  of  wax  mw- 
tan  and  Bi^li^rti  ve  DMde  of  flu,  M  oottn  ia  not  aU*  to  ndit  tha  Iwc-eoDtiniwd 
aatim  cT  tka  U^  tM^mlnre  of  Aa  ItBM. 

TutoUM  «C  OaailM  nnd  a*li  MM«iMl«TC.-~Two  witB  of  oaodlea  an 
HBflMMlj  BHt  wtA  in  MMnNMB,  Basiel;,  J^  and  mmiIA.  n>a  fonnsF  an  mada  hj 
npeatodlr  dipidng  tha  wid»  into  maltad  bt,  aUowing  a  auffloiBt  liiM  IwtwaMi  cac^  of 
tt«  dippfagi  to  the  tallov  OT  ftt  to  «oiiL  UanallytiwiridamentintoprciperlmgtiMv 
neodrding  to  tka  Mrtof  candJa  to  be  toada,  tai  dien  an^anded  from  a  tod  <x  hum^ 
aaDad  a  port;  hf  thi*  tonani  Ae  vofknan  ia  anahlad  to  d^  a  mmber  of  oandlea  at  tha 
mta  the  pvta  or  framea  ara  attachad  to  a  rarolrjng 
'  e  vcAkuui  oan  moocaaiTdj  d^  ooa  port  aftar 
and  to  eight  tttomand  eandka  in  a  day.  Tha 
toOow  ia  ke^  in  the  dipping'Tneel  at  a  tmpcntiiTsjnttvnT  thaMttingpoint. 

MmM  mnUBm  an  made  in  a  tubolai  numld,  vhich  i«  aititar  qf  peirter  ae  gXmi  1h» 
■unld  ocmdate  «f  two  ptrta,  name);,  the  ofUndfr  and  the  oap.  Tba  tomer  ii  of  tiie 
Wl  lengtli  of  dke  candle,  and  ia  highly  poUlhed  in  the  intorior,  ao  ai  to  allow  the  nwiiMt 
to  al^  aaaily  oat  cf  it.  The  latter  i*  a  amaU  viip,  ha-ring  a  hiola  in  the  oatre  to  Ae 
paaaageof  tha  wick;  it  ia  Siad  on  to  tfa*  bottom  of  tlw  cylinder,  and  aeim  to  giT«  ^ 

wlueh  ia  a  aoit  of  ftmnel,  that  ia  torewed  m  to  the  cppoaito  end  of  the  oylindaT,  and 
■er<r«a  to  the  ^danca  of  the  melted  to  into  the  noold.  Ei^t  ca  tan  of  thaae  e)rlin< 
dait  are  uanaBy  Ittted  into  one  ftame,  which  hat  tha  nppsr  part  lomied  into  a  ttongfa 
to  the  teeeptlon  of  the  melted  tallow.  Tha  wicka  an  drawn  into  tha  sylindaja  by  a 
hookad  wire,  and  kspt  in  their  plaoea  by  a  wedge,  whioh  toaa  them  in  ^  eq>  of  Iha 
■urald ;  tha  otlm  and  boing  h/dA  by  a  tod  whioh  paaaaa  acroM  the  ftama.  When  all  ia 
nadr,  the  liqiud  &t  ia  run  into  the  tam^t,  rtp4  **MP*i*i*TTl*f  thftiwftuWr,  *nrt^  tfn*}>  frli^^^ 
bflilL  Afisithaa  thonti^y  cfioled,(heiatpliiilttiianq^aDt  of theboaglgBsd, 
tte  wedgea  baing  ranored  tram  the  hole  is  tfca  eq^  eacb  aandlB  ia  drawn  out  of  iti 
Meold  by  aieana  of  a  hookad  wire,  which  Batehaa  hold  of  the  Jooaa  and  trffhawii^  Tha 
randka  atr  *^m**  ^w*  ff  "»*  wmfagm  lnwjiii^  mil  *t|ii™vi4  ^  fi^  tf^f 


i0  by  machinery ;  fti^item  oandlea  boing  nonldad  at  ima  tine.  13m  wid»  an 
made  in  l*ng4Kt  cf  tixty  yvdij  eigbtean  oi  ttaao  viaki  an  womdflff  vptti  tiAtttn 
Mpatato  nUen,  and  a  ndlor  ia  plaoed  awr  aadt  nooU.  Tha  widbi  knring  ban  paaaad 
throngh  the  ajrlinder,  an  aeiied  at  the  knrv  tai  by  •  wt  ef  ai|lite<ii  tooap^  lAioh 
drawa  them  tight  and  toea  them  in  their  ^aaaa.  The  UMldi,  lAidt  daring  (lie  oftf 
M&n  ban  noMined  in  a  hoiiiaiul  poaitiini,  an  now  toDkad  hi  a  TeilJoal  dwaotjon,  the 
■nail  and  dowirwaida,  and  ate paawdigoaarail way  tothepwaenwJwflUaftM.  Istfaair 
comae  tluy  have  baTaned  a  hot  ckaa^andhavotii^aaqDiMdapnipB'tvnpvataiato 
neeiving  thfl  tallow.    When  fall,  they  an  puahadim  to  other  ndlw^i,  aidallowadto 
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eool.  This  being  ■ecompliihe^  they  bto  bnn^t  hack  in  nicotaaoii,  by  mamisaf  to 
Ubiei,  to  their  loimer  pUoes.  Tho  frame  i>  then  plao«d  in  *  braiioiilal  poridon ;  i 
eighteen  plungen  or  piatoni  pnm  (brward  the  looae  capa  of  the  Inoukdai  and  thm  puA 
it  the  amdlea,  and  dclireT  the  -wicki  Tor  another  operation. 
Wax  and  Tanfitie  Cattdlet  are  lunaUy  ntoulded  by  hand,  in  oxueqnaice  of  tfaar 
■tiaking  so  tight  to  the  ddea  of  the  mould,  that  they  cannot  be  dnWn  ont  of  it  T* 
opentiOD  Im'  vaz  candlee  it  conducted  ai  follawa  - — The  «ieh«  ara  Siat  wanned  it 
ftoTo,  and  then  tnapended  to  a  hoop  over  the  veaad  of  nudted  wax.  The  latttr  ii  tl 
poured  from  a  ladle  over  each  wii^  inaucoeanon;  and  toprerentthe  wax  from  aocun 
Isting  more  on  one  nde  of  the  wiA  than  the  other,  the  iriil  ii  ahaqity  rotated  between 
the  finger  and  thumb.  When  the  candlee  ire  thus  ooated  to  about  one-third  their  pro- 
per aiie,  diey  aie  allowed  to  cool  for  a  thort  time,  and  the  operation  ii  then  rapeated 
QntU  they  are  half-made.  Thia  being  aMompUahed,  they  are  remored  from  tiie  hoc^ 
and  nAed  between  two  niarble  daha  imtil  they  are  of  one  nmTontt  thickneea.  The 
upper  end  of  each  candle  is  now  flmued  by  cutting  it  down  to  a  metal  tag,  which  ooTcn 
ono  end  of  the  wick.  The  eandlea  are  then  again  auipoided  to  the  hoopa,  but  in  a 
revctacd  poaition ;  and  the  opcrationi  of  basting  and  rolling  are  repeated  aa  often  ai 
ncceanry.    Finally,  the  lower  ends  of  the  candles  arecat  iquare,  aoaato  make  theU'of 

The  largf  kox  tmuilu  s«ed  in  ehurehea  are  ftsmed  by  ndling  the  wick  in  a  t 
layer  of  WKZ,  and  then,  after  adding  layer  after  layer,  it  ia  finithed  off  in  the  otnal  w 
loHf  was  taptn  are  made  by  winding  the  wick  on  a  dnun,  and  &en  leading  it  by 
na  of  a  guide-roller  into  a  trough  of  melted  wax,  fr<an  which  it  panea  through  a 
Be  of  holei  pragreattrely  amaller  and  imaller  or  to  a  aecond  dram,  where  it  i*  woond 
uf — the  operation  being  iomewhat  like  that  of  wire-diawing.  A  little  turpentine  ii 
added  to  the  wax  to  render  it  pliable,  lo  that  it  may  not  crack  aa  it  benda  otv  tlu 

We  proceed  now  to  qiesk  of  the  dififarent  kinda  of  &ti,  and  of  the  eandlea  made 
from  them. 

Tallnr  ia  obtained  from  animali  \  it  ia  the  fkt  which  a  located  tmdn  the  ddn, 
abont  the  inteatinea,  in  the  booea  and  muaclca,  and  around  the  kidneya.  It  ia  extracted 
by  entting  Iha  liKiia  into  amall  pieece,  then  mbmitting  it  to  heat,  and  finally  to  preaaure. 
Tha  tallow  or  fat  of  bonea  and  the  dreenngs  of  akiu  ia  obtained  by  binling  tluun  in  a 
large  caldron,  and  »Wi»niiiiT>g  off  the  fat  aa  it  riiea  to  the  rarfiue.  A  laige  quantity  of 
tallow  i*  obtained  fnmi  meat  during  the  ordinary  operationa  of  cocUng;  and  this  ia  known 
in  ooDuneroe  by  the  name  of  Idtchen-atuff.  Tallow,  when  firat  obtained,  haa  a  rary 
diaagrecable  imell ;  indeed,  it  contains  a  great  number  of  imporitiae,  aa  blood,  anii 
tiMUE,  water,  Ac. ;  and  in  thia  conditioa  it  is  not  anited  for  the  manu&cture  of  cand 
To  render  it  puce,  it  is  submitted  to  Tarious  operations,  iriiich  are  called  jtwAri'iy.  One  of 
tbeaeia'aa  fbllowa: — The  tallow  ia  melted  in  a  large  copper' aet  upon  an  open  fire,  and 
the  water  Gcmtained  in  the  impute  &t  is  boiled  away  1  during  this  stage  of  the  operation 
animal  tjasnea  and  bloody  matten  coagulate  and  riaa  to  the  sur&oe.  Theae  are 
elniued  off  and  preaaed,  the  leadoe  ia  aold  nndei  the  name  of  greevea  or  cracklings,  and 
is  used  for  feeding  doga.  Anothtr  mode  of  rendering  ia  to  submit  the  mdted  tallow  to 
action  of  ateam,  which  is  blown  into  it  from  a  pipe  pjeroed  with  a  number  of  holes. 
But  the  moat  eKctire  pioeeaa  of  all  ia  that  reoonunended  by  H.  jyimet, :  the  tallow  ia 
Bulted  by  ateam-heat,  and  then  taeated  with  Tsry  dilute  sulphorio  acid ;  thia  deatroya 
the  Goloniing  matter,  and  separatea  tl«  animal  tiaaue  in  the  Ibim  of  black  flakes,  which 
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^eodilf  wttle  to  the  bottom  of  the  vemd.  Alter  drawing  off  the  tailor,  and  wftdung 
it  TcU  with  vMtta  water,  it  ii  lUowed  to  Btimd  until  it  liiei  to  the  mrf&ce  and  is  cold. 
In  this  state  it  is  nearly  free  from  colour  and  smell.  Some  yean  a^  Hi.  Watt  obtained 
a  patent  for  pnriiying  tallow  by  a  miitiuc  of  Acids,  aa  sulphuric,  oxalic,  nitric,  and 
chiQuuc ;  the  two  latter  of  which  give  out  oxygen  gas,  and  thus  bleach  the  fat. 

lailow  consists  of  aereral  fats ;  oii«  of  which  (oleine}  is  liquid  at  ordioaiy  tempera- 
tuiai,  and  the  othois  (msjgariae  and  stearine)  are  Ktlid.  OceaaiomJly  also,  iriien  it  hai 
been  obtained  from  particular  aniniiilj,  it  oimtains  a  few  other  fata,  as  hircine,  butyrine, 
&c.  The  telative  proportions  of  these  fkta  give  to  tallow  ito  diSbrent  coDSXttencQ.;  fiic 
example,  beef-mairow  ot  baQe-&t,  which  i*  lathec  hatd,  contains  76  of  ateorine  to  24 
ofoleine;  mutton  fiit,  62to3S;  beef  &t,  91  to  16 ;  butter,  40  to  60 ;  hog'a-lard,  38  to  62 ; 
gooae  &t,  32  to  6S 1  and  todey  lat,  26  to  14.  Again,  this  melting  point  of  different 
tallowa  varies  with  the  proportionB  of  these  oonstitaenl*;  fm  while  oommon  tallow 
melta  at  from  M°  to  104°.  Fah.,mBnaw&t  requires  a  temperature  of  115°  toliquo^i^ 
aiid  hog's-lard  it  fiuid  at  SI°. 

Most  of  the  tallow  inqurted  into  Uiis  country  comes  from  Bunia ;  a  laige  quantity 
.olaoamTeB  from  South  Ametica,  Austnlia,  and  the  United  States  of  America.  Some 
idea  may  be  formed  of  the  relative  pioportionB  supplied  to  us  from  those  countries  by 
the  following  tabic,  wbich  thow>  the  amount  of  tallow  imported  ialo  England  in 
1600:— 

Euisia 803,097  cwta. 

BouthAmerica 181,321     „ 

Anrtralia 170,M7    » 

Doited  States 32,623    „ 

Otbeipatta 18,993    „ 

Total 1,219,101    „ 

In  addition  to  which  1,067  lbs.  of  tillaw  candles  were  imported  Grom  various  places. 

Three  sorts  of  candlet  are  made  out  of  ordinary  tallow  i  nanely,  rush-li^to,  dips, 
andmoulds.  The  former  are  not  muchemployed  in  towns,  eiccptforwatch-lights;  but 
they  are  itill  tbe  favourite  candle  with  the  poor  in  country  villages ;  and  it  is  very  pro- 
baUe  ^t  they  are  chosen  becauae  of  their  not  guttering  so  moch  •■  the  common  dip 
when  they  are  exposed  to  .  currents  of  air :  besides  which,  they  bum  longer,  and  ar« 
therefore  nure  economicaL  In  many  cases  these  candles  are  made  by  the  peasants 
themselves.  Ur.  Gilbert  'White  has  given  an  account,  in  his  "  Xatoral  Histccy  of  Sel- 
boume,"  of  the  tnumet  in  which  they  are  produced  by  the  cottagers  of  Hampshire. 
Tboy  take  a  quanti^  of  nishea,  which  have  been  previously  peeled,  and  dip  them  into 
the  melted  tallow,  so  that  six  pounds  of  tallow  shall  eerre  tac  1600  rushes.  Ju  this  way 
they  produce  candles  wbidi  require  22S  to  inake*a  pound.  The  nuhea  are  peeled  on 
three  sides  for  the  beat  lights,  and  on  two  only  for  watch-ligbta,  and  which,  says  Hr. 
Gilbert  'White,  only  shod  a  dismal,  one — daritnees  visible.  Of  the  other  kind,  a  good 
one,  which  measured  2  feet  4J  inches  in  length,  burned  S7  minutes ;  and  he  was  assured 
by  an  eiqericnced  old  housekeeper  that  1  jib.  of  mshes,  after  having  been  coated  with 
tallow,  completely  supplied  her  family  for  a  year.  Hie  dlst  of  lighting  with  rushes  ha 
estimated  at  one  brthiug  for  E}  hours ;  whilst  a  halfpenny  candle,  in  the  Uowiiig,  open 
r(xnMofthepoororclBiBeB,onlylastedtwohourB.  The  rush-li^ta  that  are  sold  in  LondoB 
Tuy  fnm  ten  to  eighteen  in  the  pound.   A  specimen  of  tea  to  the  pound,  which  meaaured 
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11}  inchn  in  length,  burnt  at  flientaof  limcheai&tiuhovr.orTlgnini,  and  it  took 
Std  of  them  to  gtre  the  light  of  ons  Bpttm  of  IZO  gndm  per  hour. , 

Ordinary  dipt  tmitl  irlth  great  imgularity — even  the  181110  nm^  w{n  vary  tmm  110 
to  ISO  gntimi  per  hour;  and  irbBa  oonnuoed  at  the  itaodud  isle,  tbey  ^re  a  light 
whieh  ii  joft  one-third  diat  of  epenn.  D^  an  made  of  all  dies  trani  riz  to  aizteen  in 
dw  pound ;  and  the;  at«  Kid  at  from  6d.  to  Id.  pet  pound. 

ItetM  cMuOf  of  UiUme  »xa  generaUf  made  of  the  better  deacripticai  of  fiit — they  an 
duiefon  irhiter  than  dips,  and  melt  at  a  little  higher  temperature.  A  mould  candle  of 
aix  to  ttie  pound  bonu  at  the  rata  of  about  143  grsinj  per  honr,  and  its  illuminating 
poweriirathermorothBiihalf  thatof  aipennof  120  graini;  to  that^  ireight  far  mig^ 
ili  powen  is  about  half  that  of  Bpenn. 

The  disad-rantagea  attending  flie  uie  of  tallow  candles  are,  dut  thejr  melt  at  ■  Tery 
low  temperature,  and  ace  therefore  not  luited  for  warm  climates  or  hot  nxim*;  tb^ 
gutter  when  thej  are  ezpoaed  to  draught! ;  they  coQBtmtlj  require  enuJBng ;  they  gitc 
out  an  unpleaaant  smell,  both  before  burning  and  aAer ;  they  soil  the  hands  and  gnaae 
frerytiiing with  which  they  come  into  contact;  and  in  warm  weather  Aey  are  Toyapt 
to  break.  Bome  of  theaeditadTantageshaTebeenorercomebydie  chandlers  of  Dnblin, 
many  of  whom  hare  acquired  a  high  reputation  for  the  superior  quality  of  their  mould 
eanfflts;  aad  it  haa  been  fonnd  that  by  waxing  the  wicks  befon  they  are  med  fbr 
mating  tin  candles,  the  dispoaition  to  gutter,  which  is  so  objectionable,  is  in  a  great 
degree  prersnted.     CaudlM  of  this  description  generally  letch  from  a  halfpenny  to 

FtJn  Dil  is  the  produce  of  the  Slait  Gminitniit,  or  Amira  eUit,  a  palm  that  growa 
Taiy  abundantly  in  the  tiuinoal  parts  of  AMca.  Host  of  the  palm  oil  tiiat  we  roceive 
into  t>ria  oountrT  oomM  tayni  the  western  coasts  of  that  continent — cbi^y  from  Guinea. 
It  ia  obtained  by  crushing  the  fhdt,  then  submitting  it  to  the  heat  of  baling  water, 
and  finally  to  pmssure,  l^e  oil  has  a  buttmy  ctmaiBtEnae,  is  of  an  coange-yellow  ooloor, 
a  sweetish  taste,  and  an  agreeable  odour.  When  new  it  melts  at  a  temperature  of  81* 
Feb.;  but  If  old,  it  requires  aheat  of  from  EK)°  to  96*  to  liqnefy  it  It  conaiste  of  abont 
n  of  oleine,  and  31  of  a  aolid  bt  named  palmitlne.  The  crude  oQ  ■•  readily 
bteaoh«d  by  exposing  it  to  light  and  air,  or  to  chlorine  gaa,  and  it  may  also  be  purified 
ht  the  lama  way  »s  common  tallew.  Until  it  £*  deprived  ot  its  groat  excess  of  oleine,  it 
la  not  fit  for  the  manufhcturo  of  candles,  ^le  quantity  of  palm  oil  annually  imparted 
into  thli  country  amounts  to  about  500,000  cwts.  In  the  year  1 B19  It  amoontod  to 
493,831,  of  which  4TS,3ft4  came  from  the  western  coast  of  Africa ;  13,349  from  the 
United  State*;  3,719  from  the  Canary  Islands;  62S  from  the  Brazils;  S£3  frtn 
Madeira ;  and  the  rest  Ikom  Naples  and  Sicily.  The  late  war,  and  the  oonaeqnait 
deficieney  of  Buiaian  taHo*,  led  to  lar;^  inenaae  both  in  the  demand  and  in  die  price 
of  palmtnL 

(Mam  or  Qkta  hittUr  is  another  fat  oil  that  closely  resembles  palm  oil :  indeed,  it 
is  Toej  often  mistaken  for  it.  It  comes  frtim  the  western  parts  of  Africa,  andisdiepn>- 
dnoa  of  a  palm,  the  Mieadmia  or  Sauia  Ra-tii — a  tree  that  is  Tery  siinilar  in  it> 
appearance  to  the  Satia  lattfoiia,  and  the  other  species  of  Baitia  that  arc  indigenona  to 
theptoTlnoe  of  Hindostan.  According  to  Park,  the  tree  is  rery  abundant  in  fiambara; 
andtheoQisobtainedfrom  tin  fruit  in  the  same  way  as  palm  oil.  Oheais  of  a  greyisli- 
«4iite  Dolour ;  it  mdtsata  temperatUTeof  or  Feb.,  and  cooaiate  of  about  88  of  oleine, 
■nd  82  of  a  aoHd  bt  like  palmitine.  It  ia  used  for  the  same  purposes,  snd  in  the  same 
way,  as  palm  <ril. 
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CoiMhiuU  nil  or  fat  ij>  extncted  from  fhe  kernel  of  tlie  common  cooot-nut,  wtiicb 
IB  diB  fruit  of  ■  palm  named  Oaat*  nud/era.  The  oil  u  Kmi-flnid,  or  mOieT  bnt- 
iary,  in  iti  coniutence.  It  mclti  M  &  tesapentaie  of  BS°,  tod  contwoi  tvo  or  m< 
&t^  lainrnplet,  one  of  vliicb,  namelv,  the  oleines  unoimti  to  about  71  per  oont.,  ■ 
the  other,  cocine  oi  cocinine,  to  2S.  The  oil  is  not  fit  for  tlie  manufncture  of  cmdleg  until 
it  luu  been  gnlmutted  to  cold  and  pressure.  "Wt  import  tbii  oil  from  teveral  parts  of 
Indu,  from  the  iiluidg  of  Uto  Pacific,  fr^im  AuBtralia,  »nd  from  Borneo.  In  the  year 
ISAO,  the  quantity  shipped  to  this  country  amounted  to  98,010  cvis. ;  of  which  8fi,098 
came  from  India;  0,316  from  Atutialia;  and  the  remainder  from  Borneo  and  cl' 

Several  lands  of  TcgetaHo  &ts  or  batten,  well  suited  for  the  manu&ctuie  of  dndles, 
liaTe  at  mrious  tinica  been  eei^t  to  thin  counby ;  but  the  demand  fur  them  has  not  bi 
Buffldentiy  great  to  encourage  a  trade.  Among  these  naj  be  mentioned  the  solid  fata 
obtained  frvm  thcue  spedes  of  Sauia,  indig^ua  to  India.  These  are,  Ilpa  nil,  or 
£loopei  tmnasi,  which  is  expressed  from  the  seeds  of  the  Illupie  tree,  or  Sattia  Um^folia 
-—a  tree  that  is  very  abundant  in  the  Madras  Presidency,  and  in  the  scuthem  parts  of 
Hindostan.  This  oil  is  white,  and  it  require*  a  temperature  of  from  70' to  80°  to  melt  it. 
Similar  fat*  an  obtained  f^om  the  seeds  of  Battia  laii/vlui,  of  the  Bengal  Presidency, 
and  Bauia  butgracte,  of  the  province  of  Dotee— the  former  is  named  Epit  or  tCakoaa 
Mwf  oil,  and  the  latter  FAooliea  or  vcgfiailt  htUter.  A  solid  oil,  of  a  pale  grecoish  colour, 
is  obtained  from  the  talloW'tree  of  Java — probably  a  species  of  Bauia,  which  is  common 
not  only  to  Java,  bnt  also  to  the  weslera  countries  of  the  Archipelago.  In  fact,  it 
sfipeus  from  the  obsorvatiml  of  Hr.  Lowe,  that  several  hinds  of  solid  oil  are  obtai 
in  tJie  islands  of  the  Ajthipelago  from  different  speciee  of  Bipteiooarput.  These  oils  ore 
hard,  yellowish-green,  and  brittle,  and  they  melt  at  about  90°  of  Fob,  An  oil  named 
Piiuj/  taitaa  is  eqircssed  btmt  the  frmt  of  the  panoe  tree  ( VaUria  xndim),  which  grows 
abundanUy  in  Malabar  and  Canora.  The  oil  is  while,  solid,  and  fusible  at  97°;  it  makes 
excellent  candles,  which  do  not  give  out  any  unpleasant  smell  in  burning.  Ooewn  oil, 
or  Sbium  iutltr,  is  obtained  from  the  seeds  cf  alcind  of  mangostcen  (Gardnia  purpurea), 
which  is  common  in  several  parts  of  the  pcmnsulo.  It  is  of  a  pale  greenish- yellow 
colour,  and  it  melta  at  Bo".  Kali-ziri,  or  XhaUum  buitn;  another  variety  of  fat  oil,  is 
ia  all  probability  the  produce  of  the  seeds  of  Vtmonia  atithtlmintica,  or  of  Sahadora 
ptnUa,  both  of  which  are  common  in  Guzerat  andConcon  Ghata;  it  is  a  bright  green 
oil,  of  the  same  funbiUty  as  the  last  The  seeds  of  Ciaapa  Ouianmiu,  of  Gidana  a 
Acagie,  yield  a  semi-solid  oil  named  Orah  or  Carapa  oil;  and,  lastly,  a  solid  £lt  called 
.Vimi  oil,  or  Vaypum  unnay,  is  obtained  from  the  ripe  fruit  of  the  nwxgosa  tree  {Xtlia 
asadiraeliia).  AU  these  tats  might,  if  necessary,  be  largely  supplied  to  this  country,  and 
tbua  bo  the  means  of  keeping  in  check  the  high  p^co  of  tsUow,  or  even  of  taking  its 
place  altogether. 

Stearwt,  Marf/erint,  Pnliniline,  Coeiae  or  Coeinnie,  igc,,  arc  the  names  applied  to 
solid  fats  contained  in  tallow,  suet,  lard,  palm  oil,  gbca  butter,  cocoa-nut  ail,  &c.  It 
hat  been  already  stated  that  none  of  the  raw  fats,  except  tallow,  can  be  applied  at  once  to 
the  manufacture  of  candles;  hut  they- must  be  subjccttid  to  certain  processes  in  order 
to  remove  the  olcine  or  liquid  constituent,  and  so  obtain  the  fats  in  a  inore  solid  slate. 

As  far  back  as  the  year  1799,  Hr.  William  Bolt  took  out  a  patent  in  this  country 
for  the  manu&cturo  of  candles  from  compressed  tallow.  This  periiaps  was  the  Gist 
attempt  ever  made  to  improve  the  quality  of  candles  by  fabricating  them  from  the  solid 
of  &ts  and  oils.    About  twen^  yean  after  this,  the  researches  of  Cbcvreul 
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gftvc  u  impetiu  to  tha  ducororyof  Bolt,  bj  ihowing  tli«t  «U  tlie  fate  connitod  of  at 
Icait  two  proximate  elcmcnU — uuncl?,  an  oily  or  liquid  portkm,  whioh  lie  named  oloiiiiiv 
and  one  or  more  M^d  coiutituenta  irMch  he  called  itearin;,  maigaiine,  Ic.  Taking 
•dvantagG  of  this  &ct,  Uie  candle-makcn  aoon  adojited  a  ptocoas  whereby  thoy  wa« 
enabled  to  acparato  the  cmo  &t  from  the  other,  and  thna  to  procnre  ft  natenal  Thick 
vould  not  melt  at  m  low  a  temperature  aa  ordinary  tallow.  To  d!ect  thii  the  tallow, 
palm  oil,  or  cocoa-nut  oil  ii  melted,  and  then  allowed  to  eool  ai  alowly  as  ponbli^ 
taking  cam  that  it  ia  cautantly  agitsted  duiing  the  whole  time  that  it  ii  setting.  When 

mau  has  acquired  a  pasty  conmxtence  it  is  transferred  to  hot«e-hair  la  linen  bags, 
and  mihmittcd  to  great  pressun.  In  this  manner  the  oteine  it  squeeied  out,  and  the 
'  solid  bt*  are  left  in  nciH j  a  pui«  Rtote,  By  repeating  tke  proceai  of  liquefaction  and 
pressun,  the  etearine,  margarine,  palmitinc,  and  cocinins  an  obtained  still  purer.  In 
this  condition  they  are  perfectly  white,  hud,  and  nearly  free  &om  gieasineBS,  and  Qiey 

~t  at  B  much  higher  Icmpcnituro  than  the  original  &ts ;  for  example,  conunon  tallow 
mdti  at  &om  99°  to  101°  of  Fah.,  whereas  stearine,  which  is  obtaioed  fiom  it,  melta  at 
144°  and  marganac  at  117*.  Palm  oil  ia  fluid  at  frnm  90°  to  96°,  hut  palnutinG  lequim 
~  rat  of  1S4°  to  melt  it;  and  lastly,  coooe-nut  oil  ii  liquid  at  68°,  while  ita  aolid  con- 
stituoat  cocine  or  oocinine  ia  ftieihlo  at  tW.  These  fata  arc  employed  in  the  mann&e- 
:e  of  oMijxinliaH  and  Folmer's  auuite'.  The  former  bum  at  the  rate  of  from  140  to 
155  gTsiui  per  hour,  and  they  furnish  a  light  which  is  scarcely  infbrior  to  spenn  ;  the 
latter  haTO  on  average  consumption  of  about  ISO  grains  per  hour  for  each  wick,  and  the 
ght  emitted  is  in  the  same  ratio  as  the  Jbnner. 

Slearit,  Margaric,  Falmilie,  Cacinie,  and  etifr  loiid  tiitlf  Aeidi,  arc  obtained  btna 
the  preceding ;  indeed,  the  solid  &te  which  have  just  been  deaciibcd  craitain  in  each 

'.  a  still  niore  solid  compound,  which  bean  the  name  of  the  &t  frtmt  which  it  ia 
dciired.  These  acids  were  discovered  by  Chevreul  in  the  year  1S23;  and  two 
years  aftonrarda  ho  thought  them  of  so  much  importauDe,  that  he  allied  himself 
with  Gay  Lussac,  and  Uok  out  patents  in  this  country  and  in  Pnmce  for  flHnr 
manufactoro.  But,  notwithstanding  that  they  furnished  candlca  of  tho  vtfy  beet 
description,  and  have  since  been  nude  the  baais  of  moat  prafltaUe  apcculation,  they 
not  realiie  any  advantage  whatever  to  the  original  patenteea;  in  foct,  the  pii>- 
(eascs  of  Chevreul  and  Gay  Lussac  were  so  complicated  and  expensive,  that  they 
could  not  he  followed  out  with  profit  or  advantage :  in  addition  to  which,  it  was 
found  that  the  candles  wanuhctured  fnna  the  btty  acids  would  not  bum  with  an 
ordinary  wick ;  and  hence  the  nccosaity  for  adll  further  improvement  in  this  direction. 
Cambaccres,  however,  overcame  this  difficulty  by  inventing  the  preaant  description  of 
plaited  wick ;  and  this  was  afterwards  improved  by  Do  Hilly,  who  sngjsttcd  the  nse  of 
boncic  acid  and  the  aalta  of  ammonia  for  impregnating  the  fibres  of  the  cotton.  Another 
obstnele  to  tbe  use  of  the  fatty  acida  was  the  pertinacity  with  which  they  crystaBiaed ; 

I  rendering  tho  candles  brittle,  unsightly,  and  irregular  of  comhnation.    An  attempt 
was  made  to  remedy  this  by  introducing  fine  powders  into  the  melted  seidt,  so  as  to 
break  their  grain;  but  then  it  va«  necessary  to  use  powders  of  a  volatile  nature  whidi    : 
would  not  clog  the  wick,  and  in  an  unfortunate  moment  they  made  choice  of  white    ' 
Btsenic.     Tho  introduction  of  this  deadly  paiaon  into  candles  aooD  created  alarm,  tat   \ 
they  produced  very  injurious  effects  on  those  who  inhaled  the  vapooi*  of  combustion ;    | 
and,  in  fact,  it  brought  the  discoveries  of  Chevreul  into  so  great  disrepute,  that  it  almost   , 
annihilated  the  infant  art  of  stearic  candle-making.     "  It  is  true,"  say  tho  jurora  in 
their  report  on  the  candles  of  the  Great  Eihibitioii,  "this  deUttoioua  anbatance  was 
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added  in  yerj  minute  qiuntitiM,  yet  it  me  eutirdy  inoompatible  with  health,  and  wm 
Boon  prohibited  on  tlie  oontinent  by  authority,  and  in  England  by  equally  powerfiil 
pnUio  DpinioQ.  Here  comnenoed  aU  th«  numu&ctuTer's  Izaublea  anew.  In  all  diiw- 
titnis  ha  Mught  a  subiOitute,  utd  yet  found  none  :  at  last,  after  innumorable  experimenta, 
and  when  almoat  driTen  to  deapair,  ho  hit  on  two  aimple  otpedienta  tbat  anawerad  the 
purpose  in  the  niioat  adnurable  masnar.  Xhoee  were  the  addition  of  a  Tory  nui 
qfumtity  (^  wax  to  the  melted  fttty  adda,  or  the  allowing  the  acids  to  cool  almott  to  the 
point  of  congelation  beto«  thsy  weie  pound  into  the  tnoulda.  By  this  means  a  eoi 
liquid  palp  is  obtained,  which  aeta  in  the  moulda  without  crystallizing.  Tbia  i*  the  plan 
adopted  in  the  preaent  lame ;  the  melted  acida  being  conatantly  atirced  during  their  c<ra- 
gelatiOD,  and  the  moulda  wanned  to  a  tempetature  of  about  110'  Fah.  befbre  the  semi- 
fluid maaa  i>  pound  into  them. 

The  pieoeding  aocoont  ia,  howerv,  but  a  mere  outline  of  the  ptogtcoa  that  haa  bcoi 
nude  during  the  last  twen^  years  in  thia  important  branch  of  industry.  It  may  be 
now  said  that  it  engage*  a  target  coital  and  occupiea  more  attention  than  all  the  other 
modea  ot  oandle-nuiking  put  together.  Id  this  country,  for  example,  there  am  two  o 
poniaa — namely,  Frioe's  and  the  Britith  Sponn,  wHdi  produce  annually  about  2000 
tooa  of  atearie  candlei.  In  Aoabia  the  ApoUo  and  Mtlly  Companiea  fmiiiah  to  com 
meroe  at  leaat  1600  tona  per  arninm.  In  France  there  are  about  tn-enlr-fiTe  utaa. 
pi''"*™,  which  produce  no  leaa  than  TSOO  tons  of  irtoaha  candles  in  the  year ;  and  ii 
Belgium,  Spain,  Pnuaia,  Deumsilc,  Holland,  Korway  and  Buaaia,  there  are,  on  Ihi 
aTerago,  about  500  tona  monu&ctured  in  each  country  during  the  twelve  montha. 

Two,  if  not  three,  distinct  proccaaea  are  employed  at  the  present  time  for  the  pre- 
paratiim  of  the  &tty  acUs.  These  are  the  saponlflcation  prooeaa  of  De  Milly,  and  the 
(al  of  vitriol  process  of  Fcemy ;  bcaidea  which  there  is  a  modified  process  of  Do  Milly'a 
which  ia  praotiaed  by  Jaillon,  Monier,  and  Co.,  at  La  Villette,  near  Paris. 

Uie  taponifiaiiimi  prima  is  fouiuted  on  the  discoveries  made  by  Chevrcul  in  the 
year  1S23,  namely,  that  when  Mty  matters  are  boiled  with  pot«sh,  soda,  or  lime,  they 
are  ccsiverted  into  seep  by  the  union  of  the  &tty  acids  with  the  alkali ',  and  From  thia 
ao«^  the  acids  may  be  obtained  in  a  more  aolid  condition  by  the  action  of  a  itninger 
atud,  aa  sulphuHo  ca  muriatic.  CheTrenl  saw  the  importance  of  hia  diacorery,  and 
took  out  a  patent  for  the  manu&ctute  of  the  aoida  Irom  ao^a  made  with  potash 
or  soda.  These,  however,  were  fonnd  to  be  br  too  ezpenaivci  and  in  the  year  IBSl, 
De  Hilly  directed  attention  to  the  mae  of  lime.  From  that  date  until  now  the  process 
haa  been  gradually  advandng  towarda  its  present  state  of  perfection. 

The  following  ia  an  outline  of  the  process  aa  it  is  conducted  at  the  works  of  the 
.Apollo  Company,  at  Vienna  \  at  Da  Hilly,  in  Paris,  Brusula,  and  Tionna ;  and  of  the 
Britiah  Sperm  Candle  Company,  in  this  niotropolia.  The  process  if  divided  into  throe 
stages,  namely,  the  s^ioniflcation  of  the  &t ;  the  deoompoaition  of  the  soap  by  a  strong 
acid ;  and  the  removal  of  the  liquid  oil  and  other  imparities  by  meana  of  pressure. 

(•>.}  Ul*  t^mi/Uatiim  ef  ihe  fat  is  effected  by  melting  the  tallow,  or  the  paUn  oil, 
in  a  large  vat,  by  means  (tf  steam  which  issues  from  a  pipe  perforated  with  holes,  and 
then  stirring  in  a  quantity  of  lime  in  the  state  of  thin  cream ;  10  or  15  parts  of  dry  lim 
being  used  for  every  100  of  &t.  The  mixture  is  kept  in  a  state  of  ebullition  for  Sve  o 
six  hours,  or  until  it  ia  completely  asponifled.  It  is  then  allowed  to  stand,  in  order  that 
the  imptuities  may  settle  to  the  bottom,  and  the  melted  soap  riae  to  theiur&ce  and  cool. 
Hie  soap  dins  formed  is  very  hard,  and  is  generally  called  rock.  It  is  ground  to  a  cm 
powder,  and  ia  then  ready  for  the  next  operation — 
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{i.)  XJii  iKBK^atitian  af  tit*  nap  fy  •  ilnnf  aeU.  The  gniimi  nxk-wap  {■  ^aeat 
In  vooden  T«t*  liiwd  willk  lead,  uid,  mftar  b«ing  drenelied  witli  w&to',  it  k  raitod  to  * 
Ixsliiig tampenton — thebeatt befngqi^isdiii tbenmewtyMbofom.  AtthiaMon 
Su  Hap  u  tmted  with  dihite  sulphuric  add,  uiing  about  1£  of  tlw  atnng^  usd 
mar  100  of  taUinr  or  palm  oiL  In  dna  ■wa.j  the  aoop  ia  deeompaaed ;  it*  lima  units 
theaddof  tlie  vitriol  to  ibna«ulph«te  of  lime,  or  plaaterof  Parii,  which  catlitr  dinotTM 
in  Ibe  water  or  else  aettlea  to  ths  Irattom  of  the  Tat,  while  ths  &ttf  adda  an  aet  fi«s  i 
float  to  thenrhoe.  Tb««e  are  called  "ydlow  matter;"  and,  aftar  hsring  becai  wsO 
wuh«d  with  warm  water,  thof  an  poured  off  into  veaadi  oallad  "  jadti,"  md  ftm  Aena* 
into  ilwllow  tin  pani^  whera  they  cool. 

(t.)  TheoakeathniotitainedeaBnat  of  the  aoUd  and  liquid  aeida  of  the  &t;  tow 
nte  which  they  are  placed  in  hone-hair  bags,  and  subjected  to  hydnudic  pnaaore,  p«- 
dually  inucaaed  up  to  about  ni  hundred  torn.  Thia  ia  extended  orer  ■  period  of  aix  or 
eight  honr*,  during  which  the  liquid  oleic  ttiiA  nuu  out  and  carriM  with  it  the  btwwa 
colouring  matter  of  the  &t,  leaTing  the  lolid  fatty  acida  in  a  neariy  pure  ooaditiaB.  It 
ia  generally  thought  necesnry  to  ivmelt  the  acida,  and  to  Ijmt  them  witli  a  litOe  dihito 
aolphnric  acid,  bo  as  to  mnorc  iron  and  other  impuritiea  that  may  have  been  aeqidicd  is 
the  art  of  pnaaing.  After  thii  they  are  again  caat  in  shallow  pans,  then  placed  in  ba^ 
and  mbmitted  to  a  more  moderate  pressure  of  abont  forty  toni.  During  dm  laat  opet»- 
tion  tlie  cakes  are  slightly  warmed  in  an  atmosphere  of  steam,  so  as  ts  &eiIitMe 
remoTal  of  tJui  lust  portion  of  oil.  In  this  way  a  solid  mass  is  obtained  which  haa  all  tha 
appeamice  of  ivory ;  and  the  product  amounts  to  abont  thirty  per  cent,  of  the  ttt  a 

Tin  meond  at'  vltrMie  eeid  prvcta  (or  obtaining  the  fatty  acids  wm  originatad  in 
1B36,  bj  M.  Fremy,  who  discorered  that  these  adds  have  the  power  of  eomlnning  with 
ooncantrated  aolphnric  acid,  to  produce  compounds  which  are  named  anlpho-Msari 
snlpho-oleic,  sulpho-marguric,  snlpho-palmitic,  and  Bnlpho-coduic  acids.  These  a 
readfly  decomposed  when  they  are  brought  into  contact  with  biuling  water,  the  Titriolia 
acid  being  dissolved  by  the  lifter,  while  the  &tty  adds  are  set  fi«e  and  float  to  the  a 
Cue.  This  bet  was  made  the  basis  of  two  patent^  which  appeared  in  the  year  IBM. 
One  ot  these  was  taten  out  by  Mr.  George  Gwynne,  who  proposed  tiat  the  fkts  ahonU 
be  Bep«rat«d  from  the  acid  by  dittUktion ;  aud  the  other  was  abtatned  by  Hr.  Geofyt 
Clark,  who  advised  that  the  adds  should  be  set  free  by  sin^y  washing  the  prodBot 
But  ndther  of  those  patents  produced  sncoesafii]  results;  and  it  was  not  until  the  year 
1814  that  the  prooess  was  so  perfected  by  the  labours  of  Jones,  Wilson,  and  Gwyiut^ 
■a  to  be  i^plicabte  to  flie  purposes  intended.  In  that  year  the  names  of  Wilson  and 
Owynne  are  found  associated  in  a  patent  iiiudh  still  continues  to  be  in  foroe.  The  pro- 
cess adopted  by  those  patenteoa  is  now  cxtensiyoly  practiaed  at  the  woria  of  Piioe'a 
Candle  Company,  at  Tauihsll  and  Botteraca ;  md  st  those  of  MU.  Haaae  and  Tri- 
bouillet,  at  Paris  ;  of  Hotord,  at  Berlin ;  of  Bert,  at  Oijon,  in  Spain  ;  KUd  at  one  of  the 
works  of  the  UHly  Company,  at  'Vienna. 

The  lats  usually  employed  for  this  purpose  aiu,  palm  oil,  refbse  grease  from  ^ne> 
making  and  bone-boiling,  and  ordinary  taBow.     Ttie  process  is  as  follows ' — 

Ist  Tht  IheompmitioH  of  the  fat  Kith  StUplMric  Acid. — This  is  accompltrited  by  Stat 
molting  the  oil  or  fat  in  a  liwdoD  vessel  by  the  aid  of  steam,  then  allowing  it  to  stand  ftar 
a  short  time  in  order  that  the  meebanical  impurities  may  sabeide.  The  li^d&t  nnow 
pumped  into  another  vessel  and  heated  to  a  temperature  of  350*  Pah.  While  in  this 
stale  it  is  sul^ected  to  the  action  of  strong  sulphurio  acid — using  about  6  lb*,  of  aoid  to 
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lis  RMt  atftlm  <M.  11w  «oM  quiAlj  dacoatpOM*  tha  e3  and  gins  it  m.  Uaci:  Mfarar. 
It  know 4mm off  fiom tile  add,  tod  tnuudnred  to  k  wuhiiig  tank,  wbtnitiibcflad 
«p  with  «at«  by  mnra  of  kjetofriaui.    After  two  ortlme  widili^it  iirsadylte 


3ad.  Tll»  J)ittill«tim  *f  Hit  fat^  actdii^  mtmu  of  verg  kolHeam.— Tha  BuikVipii 
&t  of  Hu  wuhiBg-tenk  ii  oonTSTed  iato  ■  copper  atill,  vhera  it  is  htated  to  ■  loapMrtdn 
of  6S0*,  aadnbmittod  to  theaotumof  rtMm  that  hnbeanhektodto  *  Tety  bi^  d^iM 
by  panag  tlnough  «  lyatam  of  pipe*  nt  In  •  funuce.  The  hot  iteua  ndics  dM  M^ 
*^da  into  vspooT,  and  canie*  tbem  (TTtr  into  a  letiea  of  TcrticiJ  pipM,  which  aot  M  om- 
doDtcn.  Tbeae  are  kept  at  a  tenperatuie  of  21S° ;  and  cooteiiueiitiy  they  reUin  die 
tuttf  aeidi,  but  do  not  arreat  dts  staam.  Towaid*  tlw  asd  of  the  prooeaa  it  ia  neonaaary 
to  ^rate  the  teiDp«i«ttus  of  the  fainaoe  in  whioh  Qte  atill  ia  set,  and  alao  ts  raiae  tha 
heat  of  the  ateam  in  order  that  tha  whi^  of  the  fUty  nattw  may  be  ^JrtHlH  over. 
1^  reaidne  in  the  atill  alter  &ia  operatioit  bxdci  like  ptoh,  and  may  be  cn^loyed  ftc 


theM 


f  Midi— ThxM  are  efibdod  in  tha  «i 


Ird.  Tht  aM  tatd  JM  pniMig  of  Vtt  fa 
iray  ai  that  deacrihed  in  the  aaponification  piocew. 

The  other proeew to  *hi(^  we  bave  iffiiiml  iniiiilj,  that  poitlion at  tha  -wotkt  of 
Jaillon,  Homer  and  Co.,  at  La  mietta,  near  Paiia,  ia  a  modi&CBiaaa  of  De  Hilly'a  linM 
prooeaa.  It  eonnata  in  panng  a  rapid  onnent  of  anlphwow  acid  into  Ibe  liaa  vat 
while  the  tt>ck  maHi  ia  fonmn^ ',  and  thua  of  ineTeaaiae  the  amooot  of  aolid  &t  by  the 
couTcnion  of  the  liquid  oleio  aeid  into  aolid  tdaidic.  In  thia  way  the  vary  aoBUBODaat 
talloir  vay  be  uaed,  for  the  anlphunmi  acid  acta  aa  a  bleaohin^  and  deodiKiaiiig  agtmL 
The  nbeeqiUEBt  atagea  of  tbe  pioceaB  an  the  same  aa  Se  Hiil/a. 

LasQy,  it  may  be  raid  that  a  large  qnanti^  of  tha  fatty  aoidi  whioh  caLter  into  the 
oontpoaHion  of  ordinary  ao^i  are  obtained  at  the  greaaa-woika  of  Mr.  Banwena,  at 
Wakefield,  from  the  waate  lyea  and  auda  of  the  woollen,  ailk,  and  cotton  nunnlbotorieL 
It  ia  oalcnlated  that  aboDl  11,000  tana  of  lU  and  oil  an  annoally  expanded  in  thia 
ooantry  in  the  deanaing  and  prapaiiog  of  tho  fabrioa  in  quectaon.  Hitherto  all  thia  had 
been  allownd  to  ran  to  waste ;  but  the  eoorgies  <d  Ur.  Banwena  having  been  directed  to 
the  aubjeot,  it  ia  hoped  that  the  larger  porticHi  of  the  &tty  aoids  eontained  in  the  aoap 
and  oil  will  be  mbiered.  These  aoidi  aie  worth  about  £16  a  ton ;  and  if  only  half  of 
them  are  annually  reeorereble,  aa  mmdi  as  £03,£OO  will  be  annoaUy  leonred.  The 
aeida  are  obtained  by  tieatiog  the  boiling  suds  widi  a  little  oil  of  vitriol  ta  apiiits  of 
Mh'— the  U^nefled  fUa  riao  to  the  anrfaoe,  and  when  i»ld  niay  be  aldnuoed  off  or  otho'- 
wise  oolletrted.    The  &ts  are  then  oaat  into  blooki  and  presied  in  tha  usual  manner. 

In  v^iatever  way  the  solid  fatty  aoids  ai«  obtained,  they  always  pr«eent  the  following 
oberaotMa: — TheybaTethea{ipearanceofiTory,orofflaoBponnaceti:  they  ate  inodorous, 
and  da  not  eommnnicate  a,  greaay  stain  to  papu'  or  aoil  the  fingers :  they  melt  at  a  muoh 
higher  tempentoTB  than  the  original  bta :  indeed,  tha  ncltbg-point  of  pure  stearic  acid 
is  167°;  that  of  bassic  aoid,  whioh  comes  from  ^  palm  &ts  of  India,  is  159°;  that  t£ 
pahnitio  and  margario  acids  140°;  and  that  of  cocinia  acid  from  coooa-nut  oil  is  110°. 
It  rarely  bappena,  howerer,  that  theae  aoids  an  obtained  peiftotly  ftee  from  a  amall 
propertiDn  of  liquid  oleio  aeid ;  and  hcoce,  the  melting-points  of  the  acida,  as  found  in 
I  little  below  the  [seooding.     Stearic  candlaa  gsnetaliy  mdt  at  frimi 

I*  to  13S°  Fah. 

ULe  candlea  made  from  these  acida  are  much  in  vogue.    Tbey  are  known  by  die 

nes  at  BritUh  ^ptirm,  Ari*  tperm,  StlmaiU  tptrm,  Fairjkld  ^em,  Vittcri»JBifi»oe 


Futwia  i^tm,  md  Sanfia  A  rttiU  at  Btufim  Jm  piart ;  md  lAaa  tinted  vitb  ■ 
liWa  panboRe  tbaf  (n  otOod  .BnUit  wax,  ^nrJUd  hwc,  or  Arit  tMO:.  TMr  price* 
-my  ftvD  1*.  to  1(.  M  pw  paand.    The  candlaa  of  az  to  the  pound  bum  M  the  nrta  tl 

n  140  to  144  gnuQH  per  boar,  taxi  tbay  give  a  li^t  as  neari;  ri  poanUe  tlte  aame  m 

[BL    If  there  be  any  difierenoB,  the  light  of  qtaim  ii  a  little  gteUer,  and  tiwt  of 

lio  amd  a  little  whiter.  When  calculated  ioto  anaTa^eooiuniQptionof  IZOgraina 
pet  boor,  it  vill  be  llmiid  that,  fin*  eqiMl  wei^ts  connmied,  IS  0)6™!  candle*  irilt  gire 
dw  H^t  of  16-fi  eteaiic.    The  admitagea  irbioh  aio  attendant  on  the  lue  of  t^ae 

dlei  aie,  the  gceat  T^;alaii^  itf  their  burning,  tbe  dtxoeaa  of  tlu  cap  below  the 
flane,  the  ahaenoe  of  all  dispoaitiaa  to  gutter,  their  not  Boflaiing  in  wann  cUittatea  or 
hot  nxnna,  and  their  not  coiling  the  fingtn  or  clothes.     It  it  Terj  probaUe  that  ateaiie 

ilea  will,  era  long,  nipeTaede  every  other  deaa^ptioD  of  ioa^. 

Ilts  eeadlea  iriiich  tie  mannhetmed  by  Price  and  Co.,  from  the  &tty  adda  obtained 
by  the  dialiUation  of  CUMMe^rtaU*  <a«ME>— the  product  of  £ft«ti^  lOifirm—tn  «t«a 

«  infttaUs  than  the  last;  for  they  require  a  tempenture  of  I S6' to  liquefy  th^ 
A  patent  haa  beeti  taken  out  by  Heain.  Wilnn,  Qwynne,  and  Wilnm,  for  the  mano- 
foctore  of  candles  boa  this  material. 

Oompctili  or  Campotition  Cimilln. — Theee  are  of  voy  uncmtain  oonqiaeitioil.  Some 
•ce  made  from  the  crude  &tty  acidi  lliat  diatil  over  during  the  eeoond  atage  of  the  oil  of 

lol  pnxKn;  other*  are  made  of  eteerioacid,  ttaarine,  and  the  aclid  part  of  «oooa-oat 
oQ.  The  former  are  the  ccmpoaite  candlea  of  Price  and  Co.  They  are  very  gteeay  to 
ike  feel ;  they  gnttw  wbrnever  they  are  exposed  to  a  diwight ;  they  melt  at  a  tenqms- 
tsnof  from  104°  to  118°;  and  they  bom  at  the  rate  of  from  141  to  ISB  grains  pm  hoar. 
The  average  illuminaling  power,  when  rednoed  to  the  tbuutard  oonennqition  of  120 

ns  per  hour,  is  one-nxA  leM  than  that  of  apenn.  In  bet,  ittikee  20cf  the  woi«t 
bind  of  otRnpoaite  oandlea,  orlt<d  the  beet,  to  give  the  li^it  of  IS  of  ipenn.    Tbs  other 

1  of  oompoeition  etndlee  is  not  to  foaible  aa  the  laat,  and  they  are  tttperiai  in  many 
Teepecte.     Compoeite  and  oompoaiticii  eandlee  vary  in  price  from  6d.  to  I1&  per  pound. 

■yM^ — This  teniBilable  tU  it  ehiefly  obtained  Irom  the  great  aperauweti 
liale,  or  p-nt-headed  cachalot  {Fkgattir  maentifkaliii),  which  inhabit*  the  Faciac 
Ooeen,  the  Indian  OeeaI^  and  the  China  9ea.  It  is  also  obtained  Atun  othn  apeoiee  of 
eeohalot,  as  the  Fij/titr  etiadon,  tntmpo,  tfUnJrieui,  mienpit,  &c. ;  and  frcon  the  two 
kinds  of  dtdjdiin,  tiz.  the  Dtlpiiiiiu  tunie  and  tdoilulia.   The  apermaoeti  is  foond  in  all 

bof  QieboAea  of  theee  aoimala,  mixed  with  the  common  &it  or  blubbm';  but  the 
great  receptacle  Dk  it  in  the  PiysMir  wMana^Aaiut  is  a  large  eicavatioB  or  cmae, 
ntnated  in  the  upper  jaw,  dirootly  in  front  of  the  skull  and  above  the  naetiils.  Thja 
reoeptaele  is  opened  by  the  whalen  directly  the  animal  is  captured;  and  the  liquid  con- 

a,  oonaittnig  of  oil,  speimaoeti,  and  oellnlar  matter,  am  d^>ped  out.     The  denao 

a  of  cellular  tiiaue,  called  junk,  which  Ilea  immediately  beneath  the  oaae,  it  bIm 
removed ;  and  when  boiled,  it  fumiehce  an  inferior  kind  of  oil  and  tpemuueti.  The 
oontentt  of  &e  caaa  are  carefully  boiled,  and  then  strained  oS  into  oaths.  In  this  atalo 
h  goes  by  the  name  af  "  head-matter  " ;  and  is  oompoeed  of  qrarmaoeti  and  sperm  oiL 
After  standing  for  some  time  at  a  tempcratme  of  from  40°  to  60'  Fth.,  the  aptmuoeti 
"1ifle«  M  a  dirty-brown  eryttalline  mass.  This  i*  separated  &om  the  oil  by  strain- 
ing dnouf^  bags,  and  preesing.  The  erode  spennaoeti  is  melted  by  the  aid  of  steanif 
•nd  then  allowed  to  cool  very  slowly ;  after  which  it  is  ground  to  powder,  placed  in 
haig^  snd  sol^scted  to  enormous  piMwuro — a  pressure  of  ni  huudied  toot.  In  Ihia 
way  the  rtMne  of  the  ml  is  squeeaed  out  of  it,  aad  (he  ^ttmacati  i^ich  lemaiDB 
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Ii  Senl;  vMte.  To  ynaHj  it  (tin  more,  it  it  mdted  in  a  Urge  ir 
fbr  Kime  tiina  with  k  tolutioii  af  cauitfo  soda.  This  hai  the  eflbct  of  conTciting  til  lite 
col  irith  vhich  it  is  contanmisted  into  a  soap,  irhicli  diuolvea  in  the  water,  wUlc  tl 
tpennaeeti  floata  to  tho  Bor&ce.  It  ij  now  ma  into  tin  pam  and  ftlloired  to  «od).  The 
nua  so  obtained  ia  crushed  to  a  powdor  a  seoond  time,  and  then  preased  ai  betbte ;  the 
operation  being  caadactediaanatinospheTeheatedbyatsani.  FtnaUy,  the  apormaeeti  ia 
boiled  vitb  a  etrong  aolntion  of  potaih  -,  and  when  it  in  pei^bctly  limpid  and  oolonrleaa 
like  water,  it  is  oast  into  iqnare  bloda. 

In  thifl  conditioD  it  ia  named  ertine  ;  it  is  a  white  erjstalline  aolid,  with  a  pearly 
hmtro  and  grca^  feeL  It  melts  ttt  a  temperature  of  130°;  and  it  oonaista  of  a  fatty 
acid  [ceiiflit),  which  liuet  at  181°,  and  a  species  of  alcohol,  named  lUal,  which  melta  ftt 
US'.     Inpoie  kinds  of  spermaceti  liqncff  at  from  113°  to  160°. 

Spennaeeti  enndUi  contain  ahont  three  per  cent,  of  wax,  which  ia  added  to  break  the 
grain  or  to  preVent  CTTBtoUiiation.  A  sperm  candle  of  six  to  the  poond  bnma  with 
g^reat  regulaiitf  if  it  ia  properly  made  ;  but  those  in  commerce  at  the  present  b' 
but  poor  examplea  of  what  such  candles  should  be,  fbr  they  range  in  ootnbmtion 
between  ISO  and  liS  grains  per  hour.  A  spermaceti  candle  of  six  to  the  pound,  bnin- 
ing  at  the  rate  of  ISO  grains  per  hour,  ia  ^ennally  taken  u  the  standard  of  comparison 
fbr  all  other  iUnminating  agenti,  fbr  the  light  emitted  is  clear,  white,  and  very  brilliant. 
The  candles  which  are  sold  tinder  the  name  of  (rwupoMnf  mob  are  imly  spenn  aodlea 
coloorcd  with  a  tittle  gnmboge.  The  price  of  spenn  candlM  ia  fimn  2t.  to  St.  Stf.  par 
lb. ;  the  beat  Tsrietiea  have  a  slightly  bluiah  tint,  end  they  ought  not  be  beoome  grcaay 
in  the  wtrmest  room.  The  qnantity  of  spennioeti  m*ds  a 
Tery  considerable.  In  the  year  1S60,  JI,79S  tons  of  head-m 
I, ISO  lb*,  of  ■pormaceti,  and  7S8  lb*,  of  sperm  eandlea. 

Wut  ii  obtuned  from  several  sources :  it  ia  seereted  between  the  abdominal  scale 
of  the  Ikoney-bee,  and  fbrmed  by  that  inaeet  into  honey-eomb.  The  insect  wax  o 
China  is  produced  by  the  male  of  the  Ooeaii  eerifim,  which  depomts  it  cm  the  trees  oi 
which  it  f^eds,  etpeciaHy  the  Shta  mmdantum.  A  soft,  tenAcious,  niahog«iiy..eolMired 
wax  is  obtidned  in  great  quantity  at  the  Brazils,  and  is  the  product  of  a  blaA  bee 
which  hlTea  under  groimd.  Vegetable  wax  is  procured  ftom  the  berries  of  sereral 
myrtles  (the  Xyriea  efri/fra,  mguttifoiia,  latifilia,  4s.},  vhioh  grow  abondantly  at  the 
Cape  of  Good  Hope,  and  in  South  America :  besides  which,  there  are  many  treea  ii 
Japan  and  St  Domingo  which  yield  aabstances  loaemUing  wax ;  these  are  the  Croton 
t^iftrum,  OtUulrvM  eerifinu,  and  Otnayleu  amdiMUi.  A  wax-like  anbstoioe,  i 
MTMifM  by  Dumas,  is  also  obtained  from  theanrfkce  of  many  speciea  of  sugar-cane;  and 
Holder  informs  us  that  the  skina  of  apples  and  the  berrie«  at  the  tnoontain-aah  yiehl 
abundance  of  wax :  in  fact,  wax  ia  a  very  common  product  of  the  Tegetable  kingdom — 
it  forma  the  bloom  of  fruits  and  of  young  leave*,  and  it  is  a  large  conititaent  of  the 
green  and  yellow  colouring  matter  of  plants  {CUvr^ht/lle  and  Xanthi^A^U). 

The  wax  of  EngHth  conuneroe  is  procured  from  honey-oomb :  (he  comb  being  first 
allowed  to  drain  in  order  to  remoTe  the  hoitey,  after  which  it  is  boiled  up  with  water, 
and  permitted  to  stand  until  cold,  when  the  wax  aolidiflea  upon  the  smlsoe  in  a 
brownieh-yeUow  cake.  This  is  purified  and  bleMhed  by  the  fallowing  prooasaea : — 
The  wax  is  out  by  machinery  into  very  small  fragments,  and  put  into  a  rat  with  water 
and  a  KHlo  concentrated  sulphuric  aoid,-'the  proportion  of  aoid  being  a 
Steam  is  then  blown  into  the  rat  by  means  of  a  ooiled  pipe  pieroed  with  holes ;  and  the 
mixtnre  if  kept  in  eonstant  agitatimi.    After  a  time  it  1*  aUowed  to  stand  qdet^  whmi 
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the  inpnritiw  «abtide  io  tba  bottom,  and  the  t*s  floats  to  tlie  (ojAoe  u  k  dou  and 
■Imcwt  eoloorieM  liquid.     It  u  now  ran  into  >  tiou^  tuuncd  »  cndle,  whidi  bam  a 

aunbcr  ofliokaaboutthetiiaof  aquillin  thebottomof  it  Tluitzoughu^Medovs 
adnunor  wooden  cylinder,  wbidinvolTei  in  a  tank  of  water;  the  melted  wax,  nuudnf 
in  KDall  atreami  I^>aD  thi  revolving  wet  drum,  it  ftoated  off  vf<m  the  aoiboa  of  the 
water  is  the  form  of  exceedingly'  thin  atiiFe  or  flakci,  called  ribboni.  Thesa  an 
odlooted  at  the  opposlo  cad  of  the  tank ;  and  after  being  drained  in  basketa,  tliey  an 
■preod  ont  upon  tablei,  and  exposed  to  Hie  air  and  light  to  hleocb.  This  oocupie*  « 
period  of  from  five  to  ton  week*,  during  which  the  flakea  are  &eqaeiitlf  wetted  and 
turned.  The;  are  aUo  melted  and  ribbonod  once  or  twioe  during  the  proceaa,  in  otder 
that  &eih  surfkcea  waj  be  exposed,  and  tlie  whole  acted  on  in  ooe  uuifonn  manner. 
"WlieiL  Hie  wax  ia  euffieiently  whiU  it  ii  melted  in  vati  and  coat  into  thin  cakes. 

Di^rent  kinda  of  wax  bleach  with  diflerent  degieea  of  iaeility :  thus  the  wax  of 
•Rngl.Tu],  Hamburg,  OdasM,  Portugal,  Uogadore,  Zanzibar,  the  East  Mid  West  Indiea, 
and  North  America,  Ueaah  ■very  rapidly  ;  while  thoBe  of  Cuba,  Donttic,  Kcsaigabeig, 
Gabon,  and  Gambia,  bleach  with  dificul^ ;  and  the  aotl  mahogany-eoLomcd  wax  of  the 
£mili  oomiot  be  blaached  at  alL 

Pure  wax  is  solid  up  to  the  temperature  of  118°,  but  unbleached  wax  melts  at  from 
114°  to  116°.  It  oontaioj  about  twen^-two  per  cent  of  a  peculiar  iMitj  add  (trrolit) 
which  was  formerly  named  Mfuw  ;  and  the  remainder  eonaiata  of  a  compound  antrtaaw 
named  mgrieint,  which  Mr.  Brodle  aayi  ia  composed  of  (he  solid  acid  of  palm  oil  {fcUmitte) 
and  a  qieoiea  of  aloohol  which  he  has  named  axiib  efuuliuyt.  Chinese  waxis  entirely 
freefiom  mjiicine,  and  is  made  up  of  oerotie  acid  and  an  alcohol  named  wctA^ceroiyl. 
Cerine.  and  myrimne  are  distinguished  irmn  each  other  faj  the  following  properties  : — 
Ceiine  is  enluble  in  boiling  alcohol,  irom  which  it  ia  deposited  as  the  spirit  cools ;  hut 
myiiMiie  ia  idudly  insoluble  in  that  menstruum.  Cerine  melts  at  fhun  162°  to  172^,  while 
myrioioe  fuses  at  as  low  a  temperature  aa  117°. 

Wax  candks  are  raiely  composed  of  pure  wax,  but  conaist  of  wax  and  stearine  or 
stearic  acid  in  varioua  ptoportiona.  The  candles  of  oommcroe  are  very  imgoUr  in 
oombuatjon;  in  foot,  they  bum  finm  I3£  to  17fi  grains  of  wax  per  hour;  and  tht^givoa 
tight  which  Tories  from  one  up  to  thieo,  oooording  to  the  condition  of  the  wick.  At  the 
best  of  times  the  light  of  wax  is,  weight  for  wei^t  consumed,  about  one-sixth  Icaa  Q>aa 
that  of  spemuoeti.     The  oost  of  wax  eandlea  is  from  Zi.  2J.  to  2i.  li^.  per  lb. 

Wb  do  not  wnploy  much  wax  in  this  country  for  cnndle-making,  si  pie&renoe  ia 
now  given-to  ipeim  and  stearic  candles ;  t)ut  on  tlie  continent  it  is  still  mode  use  of  to  ■ 
gteat  extent  in  tlie  fahrioation  of  candle*  for  religious  purposes,  and  also  fbr  holiday  and 
{3te  occasions.  In  tho  Greek  Church  wax  and  oil  are  .the  only  Uluminating  agents 
allowed  ;  and  in  the  Bomiah  Church  large  wax  tapats  are  also  employed  during  divine 
service.  These,  as  well  as  the  candles  for  weddings,  fetes,  and  saint-days,  aio  gcn^slly 
ornamented  either  with  spirals  of  gold,  or  with  difiierent  devices  in  colours, — the  coloun 
being  artiflcial  ultramarine  for  bhic ;  a  mixture  of  verdigris  and  emerald  groen,  or 
verdigris  alone,  fbr  green ;  chromate  of  lead  or  gambt^e  for  yellow ;  vcnuillion  for  ted ; 
and  madder  lake  or  alkanet  root  for  piuk.  The  best  desoription  of  candk  manufactui«d 
from  wax  is  the  tnortarrtiglit,  which  is  used  either  for  night-vatching  or  for  heating 
dishes  mi  (he  table.     On  the  continent  these  lights  ore  tcnoed  reiUevta. 

Tho  quantity  of  crude  wax  imported  into  England  during  the  year  ISJSO  amounted 
to  10,7^1  owts. ;  bcaides  whioh  then  were  1,076  lbs.  of  wax  caudles  imported.  Mostttf 
our  wax  is  received  from  Chunbia.     In  Husuo,  where  there  is  a  large  consumption  of 


Inx  in  the  xtSgiaat  nrrioes  of  fite  Omck  Cfaordi,  ■■  tneh  m  £60,000  are  ummlly 
(speodsd  In  nx  ctauOes. 

VsnflB*. — About  twvlte  yetia  ago  tha  aagacHj  of  Llebig  led  Um  to  mnaik  tlut 
"  it  ircmld  cert&inly  be  eateemGd  ona  of  the  gi«*teit  duooTErin  of  (lie  age,  if  anj  one 
eonld  moceed  in  condensing  DO>l-gu  into  a  vUte,  dry,  aolid,  odonrien  mibatanee, 
portable  and  capable  of  txdng  placed  npon  a  oandlertEck  or  bomed  in  a  lamp." — [Fami- 
lial Lettera  on  Chemisby,  page  15S.)  In  &t  eooise  of  the  last  finr  yean  thii  grand 
T««tilt  hss  been  eSeetsd ;  indeedi-tremBysayduitthegnnnof  thedtaooTery  waebrongfat 
to  light  mora  than  twenty  yesra  ago  by  the  reeearchee  of  Heichenbaoh  and  OhriatiMni. 
ThefinTnerof  Aencbenuxta  showed  that  t^&idkhoivy  oil  precnred  by  fliadiafilUtion 
of  tar  from  beech-irood,  contained  a  aoUd  rayitalline  body  which  he  named  jwf^^lm/ 
and  the  latter,  in  examining  Bangioon  petroleom,  diacorered  a  mbatance  which  he  called 
jwAvImw.  Both  of  theae  eomponndi  are  identical  in  their  chemical  compoaition  with  the 
mnmiiiating  prindplea  of  cool-gai,  and  Qiey  are  notr  known  to  be  one  and  the  tame 
thing.  The  tann  parafflne  ii  alill  employed  to  derignate  the  aahetanoe,  in  eonaeqoenee 
of  ilB  week  afinitiea  (from  ^non  little,  and  <t^u  alflnity}.  Since  fiiatthne  it  hM  been 
procured  by  Hr.  Beee  Beeee  and  air  Bobert  Kane  from  peat;  by  H.  Ettllng  and  Hr. 
Brodie  from  wax ;  by  Mr.  Tomig  from  Boghead  ooal ;  and  by  othen  from  the  Utn- 
minooB  addita  of  En^and,  France,  and  Oennany.  In  all  cam  it  ii  obtained  by 
destmcttre  ffiitQlfttioii ;   and  tke  following  ate  flie  prooeaaea  which  n«  ecmmoDly  em- 

The  plan  pmpoeeJ  by  Bdclienbach  WM  to  dliHl  wood-t«r  tDdi7neaa,andto8eparale 
(be  teavy  dl  wtich  ia  dmi  obtained  from  the  water  and  light  oQ  that  alto  eome  orer 
dttring  the  procev.  Thia  ia  didJUed  a  lecond  time,  and  only  the  laat  portioaa  are 
retained,  lleee  are  treated  with  concentrated  anlplmiic  acid,  then  wilh  water,  and 
finally  with  btdling  alcohol,  troia  which  the  paiafltne  aepctatea  in  the  fimn  of  cryatalline 
plates  aa  the  aptrit  cooIb. 

Hr.  Beec^e  ptocen  ii  to  distil  peat  in  a  sort  of  blast  ftunace,  to  the  top  of  which 
a  Modeusing  witfm  ia  attached.  The  air  supplied  at  the  bottom  of  the  ftmiaeekeepinp 
an  imperfbot  oombnalion  of  die  peat,  and  the  jnodnota  are  conveyed  into  the  worn, 
whioa  they  an  condennd.  The  greasy  tar  whiib  mbaidea  ta  collected  and  hMtedto 
a  tcmpaatunt  of  100* ;  it  is  then  anbmitted  to  the  action  of  strong  snlphmic  add,  and 
afterward*  healed  in  water.  The  paiaffine  ooDecIa  on  the  anrfiuw,  and  aolidifiea  aa  tha 
water  cotdi.  It  ia  now  ready  for  distiUation ;  and  when  ao  treated  it  Auniahsa  three 
prodnda— namely,  a  »cry  light  oil  (niptoB),  whidi  first  comes  orer,  then  a  heary  oil, 
and  ftnallj  paiBKne.  The  li^t  oil  ia  eepaiated  from  die  mfxtnre  of  the  other  two  by 
decantatiDn.  Vhen  the  latter  is  allowed  to  cool,  the  parafflne  sopantn  in  the  form  of 
verrminntagrrina;  and  on  snbtoitting  the  peaty  man  to  presaurefnlfnen  bags,  the  oil 
Ii  aqneexed  out,  and  the  paiaflne  obtained  in  an  impure  condition.  The  next  itep  of 
die  proceaais  to  deprive  the  paniSne  of  its  smell  and  colour  by  the  aiif  of  chlorine  and 
chromic  acid;  it  la  then  washed,  redistilled,  cooled,  and  pressed  a  secMid  time.  Finally 
it  ia  submitted  to  the  action  of  steam  nndl  it  ia  perfectly  white  and  free  from  odonr. 
It  la  wid  dtat  a  flionnnd  parts  of  Irish  peat  will  fotniah  fhnn  ten  to  twatre  of 


Vb,  Tonng'sprocessissomcwbit  similar  to  the  last,  buthecmploys  Boghead  coal  in 
thei^aoeofpeaL  The  coal  ii  distilled  from  a  dosed  ratort  at  a  low  red  heat,  and  the 
prodnets  are  treated  in  (he  lamo  way  ae  tho  last.  Ono  hundred  patta  of  Bathgate  coal 
win  yield  abont  forty  of  dl  which  is  fit  for  lubricating  machineiT,  and  ten  of  parafflno. 
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Two  jesnago  k pctent  tni  obtained b;  Hr,  Bnwn  for  tlie pn^kiatioo  of  llusmb. 
inux  fium  bitumiikoui  coal  and  bituminoiis  ichiit    Tlw  pcooeaa  which  he  t/SoplM  ia 

ot  111  iiliallj  diSerent  from  Hi.  Yonn^a.  The  achiat  ia  heated  in  an  iron  refant,  and 
liena:q)oaed  ia  a  cmreat  of  yeiy  hot  ateam.  The  ataam  caixie*  over  all  the  Toiatib 
uttez^-HiatDjelyt  the  otla,  tJie  tar,  and  the  ptM^fflp*.  Tb^^B  are  condeoaed  in  n  pa 
receiTer ;  and  tbo  aemi-ulid  tar  and  panfflne  are  aAerwarda  distilled  and  then  padBai 
bj  moani  of  lu^huiic  acid  and  oxide  of  manganeae,  oc  bichnmata  of  potaali.  Afbw  the 
reaidoe  hu  been  wiahed  wilb  boiling  water  and  weak  loda,  it  U  diitilled  a  aecond  t« 
then  oooled,  atnined,  and  pTceaed.  The  lait  purificatioa  ii  effected  by  *""*iig  it  1 
temparatura  of  400"  with  atrong  lulpbuiic  acid.  By  tbia  means  all  foreign  loatlcn 
destroyed;  and  when  washed  vitb  boiling  watw  and  ■  uJutdco  of  Mda,  it  ia  allowed  tn 
set,  and  ia  then  ready  for  the  nuAet. 

Fore  pjuMnn  is  obtained  in  the  form  of  brilliant  ailTory  acalea  when  it  ciystaUiM* 

appearanoBof  kTerj  traniv*'^^^'"-  It  is  entirely  without  odour,  anditdoeaBOt 
■mnnieateagreMy  atalutopapw.  It  ia  slightly  fl^ble,  and  when  warm  may  he 
ildad  into  any  shqie.  It  mella  at  a  femparatute  of  110°,  and  distils  at  a  r«d  hea^ 
hmngBil,  EtluT,  n^ihtha,  the  Tolatile  and  Bxed  oils,  diasolve  it  very  readily ;  and  it 
wa  &wly  with  wax,  sWarine,  and  the  &tty  adds.  The  li^t  emitted  fcoiiL  it  Tsika 
wilih  the  aise  of  tbe  wick :  when  a  small  plaited  wiok  is  used  tba  light  is  dear,  brilliaat, 
■nd  6«e  bom  smoke ;  but  when  tbe  large  cotton  atnnds  of  wax  candles  are  omployed, 
fiama  i>  Uige,  yellow,  and  very  su^.  The  ezperimeota  whiob  bare  hitherto  be«a 
made  with  this  aobstanoe,  in  order  to  dstennina  it*  illuminating  power,  are  lut  •■ 
ciently  oomplete  to  enable  ua  to  judge  of  it*  valuei  but  the  eandlea  which  we  have 
ntare  oonsnined  at  therateof  from  16StolS6  grains  per  hour;  and  tbe  li^it  emitted 
has,  weight  for  wai^  of  candle  oonaumed,  been  exactly  ooe-twelfih  leas  than  that  t^ 
rut.  It  is  preanmed  that  (he  price  of  paraffine  cancUee  will  be  about  2*.  per  poiund. 
pmcnt  th^  an  not  mat  with  in  oonuneroe ;  but  ^eaimEns  wete  exhibited  in  ISfi2, 
by  Mi.  Yonog,  of  this  Eountiy,  and  by  MH.  MaaaeandTribouilletof  Fianc«. 


LAMP-OILS  ASH  SPlaiTS. 
la  are  dirided  by  obsmisti  into  two  kinds,  namely,  jliarf  and 
velatiit.  The  furmercommmuoateapennanently  greasy  stain  to  paper  or  doth,  and  tbe 
latter  do  not.  Olive  oil  may  be  mentioned  as  an  examjde  of  one,  and  turpentine  of  the 
other.  Again,  the  fixed  oils  are  aubdivided  into  tboae  which  become  thick  or  geUtinoaa 
on  exposure  to  the  air  {drying  tiii),  a*  linaoed  and  poppy ;  and  thoae  which  dn  not  {J*l 
Mil),  aa  olive  and  sperm.  Thecauseof  this  change  will  be  referred  to  directly;  hot  it 
may  be  t«mailed,  in  a  gencnd  way,  that  drying  oils  are  not  adapted  for  comboatioo  in 
on  account  of  this  disposition  to  become  thick  and  so  to  dog  the  wick. 
t  tm^^eiitian  of  oSt  is  very  much  the  tame  as  that  of  the  solid  ftla  la  Imtten ; 
they  oonaitt,  for  example,  of  two  or  mat«  ingredienta,  namely,  iiquid  oliiiu,  whkh,H 
alwaya preeent  in  raty  large  propoitioa,  as&cmTO  to  90  peioanL,  and  nifiJaiuifwiJij 
In  addition  to  this,  many  of  tbe  animal  oils,  as  sperm,  whale,  aeal,  *'\ 
n  a  Tolatilo  fct,  which  gives  them  thdr  peculiar  odour.  In  thecaaeof  iriiafe 
and  «csl  oils,  this  is  called  jiA«eniiM.    Tbe  relative  praportion  of  the  solid  and  lipoid 
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ujo-ons  Am  sram. 

eaaatitaattt  of  diftrent  oili  ia  fabjAat  to  gnut  yvMiaa,  tad  hmee  the  diSannee  in  tiM 
property  of  lolidi^Tag  or  becoming  thick  during  oold  weather.  It  must  be  ittfed,  hoir- 
erer,  tbat  all  oili  d^ioait  ■  Mdid  tallow-like  material  when  thsy  ara  aabjected  to  oold ; 
and  when  thii  depoait  ii  <rery  ooiuidenhlB  ie  amoont,  a*  i>  die  ease  with  the  oila  of 
eoeoa-nut,  laid,  olive,  &a,,  such  oils  are  not  well  adapted  for  buroing  ii 
tluj  are  nnd  in  nther  wann  placaa. 

Tit  nurca  tf  ailt  tie  Terf  extcomTe;  in  bet,  thejTMe  tbnnd  in  bat 
utnie.  Aiit'*  yield  to  ui  lard  and  tallow-oil,  ipeim,  whale,  porpowc,  teal,  walni^ 
holing,  cod,  ling,  and  other  luoh  oile ;  while  vegetaUea  fimiilh  Ul  with  the  oili  of 
almcmd,  olive,  n^e,  eoUa,  eoeot-nnt,  linaeed,  hemp,  anitaid,  poppy,  cotton,  leal,  m 
tama  or  gingilie^  caitor,  ta.  In  the  fbmer  oate  the  oil  a  obtained  either  from  the  oellolar 
tiane  which  liaa  immediately  beneath  the  ikin,  or  elie  from  the  liver ;  and  in  the  latter 
it  ia  prxmied  from  the  fniit,  or  the  ootyledani  of  the  aeeda. 

IJU  moda  of  txtnttimt  vary  wiA  difibrent  ftircimntetiaee ;  ao  mnoh  ao,  that  it  ia 
•oaioely  poadble  to  give  a  genenil  deioription  of  the  namerona  prooei 
the  eaae  of  lard,  tallow,  and  oocoa-aut  tnli,  the  solid  lata  are  slightly  warmed,  then 
meloMdinHncmarhonBhair  bagaandmilmiitted  to  enonaoae  pnMoie — a  preaanre  «f 
than 'four  hundred  to  Ki  himdred  too*.  Tha  oommon  fl«h-«ila,  aathoaaof  ^  b 
pilehard,  and  iprat,  are  obtained  by  piling  the  fiah  into  heaps  or  walls,  and  Uian  weights 
tog  them  with  stones.  The  oils  tima  die  liven  of  fish,  as  the  ood,  *kat(^  ling,  Ac,  an 
proomcd  by  boiling  the  livers  and  dimming  off  the  oil,  or  eUa  by  omshing  and  piaariag, 
ac  by  allowing  thsm  to  pHtfeff,  so  that  the  tiMue  nay  IsMk  op  and  let  out  the  oiL 
The  &tor  blubber  of  difierent  speeie*  of  whals,  porpoiae,  seal,  ''^p*''",  walms,  ba^  ii 
anbjectad  to  he«t  in  iim  vdsaela,  snd  fiien  submitted  to  pteaiure ;  and,  lastly,  vegetable 
oils  ton  proonied  by  flrrt  erashing  the  aeeda,  then  emcloaing  the  bntiaadnuM  in  I 
and  expoeing  to  enoimons  pressure  :  this  is  obtained  either  by  hydraulie  power,  or  by 
ae>«WB,  or  by  wedgee  driven  by  heavy  stampa.  "  IJnaced,  r^e  seed,  poppy  aeed,  and 
oOer  oli&roua  seeds,"  aa  wo  are  infi)nDed  by  Dr.  Vi%  "  weie  ftmneily  toasted  tot 
thr  eztiactioD  of  th^  oil  by  poondiag  then  in  wooden  moftne  with  pestlca  ahod  with 
iron,  aet  in  motion  by  cams  driven  by  a  diaS,  tuned  with  hone  or  water-power ;  then 
the  triturated  seed  was  put  into  woollen  bags,  whieh  were  wrapped  up  '  ' 
aqneeied  between  upri^  wedgee  in  preas-boxe^  by  the  impolaion  of  vvttical  ram^ 
driven  alao  by  a  cam  mechanism.  In  the  beat  mille,  upon  the  old 
cakes  obtained  by  this  flret  wedge-pressure  were  thrown  upon  the  bed  of  an  edge-mill, 
ground  anew,  and  subjected  to  a  aeoond  preaure,  aided  by  beat  now  ai  '  ~  ~ 
Tbaae  mortan  and  preee-bozes  oonstitnte  what  are  called  Dnteh  milla.  They  are  still 
in  vary  general  use,  both  in  thia  oountiy  and  aa  the  continent  j  and  ate  by  aany  per- 
ana  ani^osed  to  be  preferable  to  the  hydiauUe  pteesnte." 

Sometimes  the  oruahed  seeds  are  sqiosed  to  the  action  of  heat  and  a  little  n 
during  the  operation  of  piesaing.  This  facilitates  the  flow  of  the  oil,  and  oouaequently 
make*  the  seeds  yicdd  a  larger  pR)duoe ;  but  the  oil  ia  never  so  good  under  these  oi 
-*■——,  as  it  contains  much  ooboring  matter,  together  with  mucilage  or  vegetaUe 
nuou*,  and  augar ;  all  of  which  iHmini.)!  the  eonibustibility  of  the  oil,  ai 
vary  Uable  to  become  nncid.  In  the  fbimer  oase  the  oil  ia  said  to  be  toid  Avwn,  and  in 
the  latter  hot.  The  amount  of  oil  obtained  in  this  manner  varies  with  difianmt  leeda, 
and  ermi  with  the  same  seeds  in  difRnent  eounfriea  and  seasons.  Walnuts  and  hazel- 
ntita  Uiually  furnish  afaoat  half  their  weight  of  oil ;  poppy  seeds,  neariy  half;  olives, 
abont  one-thiid ;  n^e^eed,  a  third ;  and  that  variety  named  ooka,  about  tvo-Mha ; 


Coogic 


iMBp-Mad,  m  ANDlki  tlMUnili^atoiirth;  Kowwd,  ftwn  om>-tonrth  to  aw-Mit ;  aadAft 
•Mda  of  fMpa^  IV  wiDt-ctooM,  abmit  OM-tonth. 

(Hint  Mm  iiittiw  atlowed  to  tummX,  w  m  to  beooBe  a>ft  and  yaipr  bebn  thcf 
««  emkad  aai  pnMtl.  It  thw  waj  fiwjr  yield  «  iMt^wpntpoitMaof  oil,  but  theoA 
M  not  goo^  and  ii  oafy  fit  fitr  b^t  or  aaoldnerj. 

We  ihall  taks  aocuioa  to  notiae  moTB  partlcalaTly  the  detotli  of  tD  tliiae  jHoeenM 
vbm  ve  eome  to  tlw  mltJMt  of  tbe  indiTidwd  nJ*. 

*-■■*'- 1  w  VHiUyliv.— In  the  itatoln  Thichoila  an  Irtt  obtained  from  ptnto 
a«d  laimlili,  tbey  timj*  cantain  impntiliaa,  h  ilbnitwn,  TefotaUe  mneni,  txiamnag 
mrtfnr.  *ngir,  niwid  adda,  Ae.  ThTifr  nntt  Iritniin-Tiil  hnfnrn  thnnfl  iifll  fni  iiimiIhw 
m  adopted  Ibr  thii  pntpoee.  Somatiiaei  dM  oal 
anoiboiliBgwatoT;  and,  after  ha-rmg  betai  witt 
ii  allomd  to  atand  until  &e  Ml  fioata  to  the  nrSuB  in  a  ikai  or 
ii  then  diawn  off  by  meana  of  a  ayphoa  or  t^,  and  n  aepanted 
Ann  the  watte  n^ndi  holdi  die  impmitiea.  At  other  timea  it  ia  bodied  with  vtak 
•Ikaliile  aofaitiona,  n  with  lime  walar,  and  aUowsd  to  npoae.  Doem^t  )aii««a  te 
pviilying  ftalMnla  ia  ea  fbUowi : — Toeachgallonof  oilinonooeof  powdeRdciuDi,aBd 
half  an  OBDOD  of  iMendydaked  lime,  ate  added:  aflcratandine  a  dioit  tine,  about  bdf 
a  pint  of  water  ia  aanfiilty  itined  in,  and  the  mixture  ia  agitated  at  intarrala  ot  two  «r 
three  bom*  fbr  a  period  of  leTeialdaya.  At  the  eipiiationof  that  time  aaobriiotLef 
onemaoe^peariaahinlEnn'Oaiioea  ^  water  ieatined  in,  and  tbettiinngiakapti^Rt 
istemla  for  aemal  hoQiB :  afterthia,  twDomtoeaof  aaltdiaalredinainnt  of  wateran 
pound  in,  and  the  miztnra  ia  agitated  aooadonally  fbr  &»  next  two  daya.  It  ia  thea 
aHowad  to  aland  imtil  it  beoonua  nlear ;  and  if  the  oil  ia  not  anfllcientlj  pure  and  tk«» 
bmi  odtnu,  the  ptooeea  ia  to  be  repeated,  taking  oare  that  the  qoandtiea  at  th» 
ingndienta  are  rednoad  <me-h^ 

Ibe  pin  Oat  ia  nanaUy  adoTtod  fiw  dM  potifleatiati  of  oili  ia  foonded  tm  the  faot, 
tlkat  ooBoenbatad  aul^dmrio  acid,  in  email  quantity,  haa  the  power  of  deeomponBg  tlw 

iiVQriliea  D<  oil  wiUioat  tooohiiv  the  ml  itedf:  bat  in  eanyingont  Hh  j aa.  i  aie 

vmt  be  tokaa  that  ril  et  ritriol  ig  not  added  in  teo  great  qnantity,  or  alknrad  to  tot  fa- 
tM  long  a  period.  The  pMoae  ia  generally  ooodneted  in  the  following  w^ :— ^UmkI 
cm  ya  eenL  at  oommsroial  adlphiirio  add  ia  oantfamil)'  added,  little  by  little,  to  the 
impweoil;  in  thoaa  caaaa  wboe  the  oil  dot*  with  etitng  amd,  a*  beppeaa  with  liaaaad 
on,  the  ■ntAi  aoid  noit  bo  dilated  with  about,  half  ita  bnlk  of  water  b«An  it  ia  added. 
The  miztim  la  then  atitrad  fur  aereral  honra,  in  cider  that  the  aoid  may  be  btoa^t 
into  eeatMl  with  all  die  iapnrhjee  in  the  oil;  Ihci  itinlint  ia[,iiiMiiallji  iilTniiliid  lij  auiiiai 
ef  aaortaf  (luiinor^ndle  with  oroeipiecea,  whioh  ii  kept  alowly  teralving  in  dw  rat 
eonteining  the  miztore.    In  theoonraeof  a  ftwmimtea  afttrdkeTitriol  ia  aUad,  the 


impwiliaa  olot  together  in  the  form  of  flakei.  When  thi*  happem  dN  oil  ia  allowed  to 
Btnidqniet;  md  indie  oamaeof  a  ftw  hour*  the  flakea  lubaide  and  leaTothainl  in  a 
oleai  Hid  afanoet  oolonrieaa  ecnditioa.  The  oil  ii  now  nm  off  into  vale  and  bMled  np 
With  about  half  itabnlkof  water;  this  remoToa  any  Kdd  that  may  ba  adhering  to  the 
tS:  theflre  ia  then  withdrawn,  and  in  aihort  time  theoilfloato  sprai  the  watw,  end 
may  be  run  off  into  caaka  ready  for  the  n»Aet. 

Other  prooeaaee  haTs  been  leoommeoded  for  the  puriflcatiiBi  of  oili ;  aa,  for  HTWtiplft 
the  flltiation  of  them  dinm^  animal  or  peat  ebarooal,  or  die  exposure  of  them  to  the 
Botion  of  light,  or  to  die  ohemieal  infloenoe  of  aweakaolutionof  ehlocideof  line;  but 


D  snomo  BXATiTx  or  oiu. 


•11  tluBe  picofM  ixe  mom  oc  lew  difflcolt  of  muugemmt,  and  ctaueqiUDtlj  Oitj  hsre 
giTen  plus  to  the  more  ipeedjand  oertain  method  of  Teflning  bynMUu  <^oil  of  Tibial. 
It  mny,  IionreTer,  bo  itated  that  the  filtmtion  of  oil  through  chanoAl  ii  i 
jilan  for  jemoTing  bad  colooi  or  bad  odour. 

giiwntl  rrap^acMam  of  OIL — Every  TOiietf  of  fixed  oil  eaamiwiBatm  t  pe*tf 
stain  to  paper  or  clatb,  and  hu  anonctaoui  fi)el.  Itia  alMpcrfecUjiiualableinwatei; 
and  wbeix  mizod  therewilii,  Readily  riaei  to  the  no&oe.  Thii  aluva  that  it  ia  lighter 
fhan  water ;  In  fact,  a  bot^  irhicli,  when  foil,  holds  1000  graina  of  diatilled  water,  will 
ff^t"'"  only  BU  of  i^onn  oil,  oi  MS  of  caator  oil.  Tbnte  u 
■perm  oil  ia  the  li^teit  of  all  the  fixed  dla,  and  oa«tor  the  beaneat  Ohenusts  Iutb 
mppiied  the  tBmtpeti/lf  graeiiy  to  theee  numben;  andaaitiiSnmd  that  each  oil  has  ita 
own  paitionlai  wei^t,  ipeoiflo  gtavity  ia  made  the  meaiia  of  disooTuing  the  natnie  and 
gualitf  ofanydoohthloiL  The  fbllowing  table  lepresenti  tlio  rtlatiTe  woighta  or  ^e- 
ciflo  gravitica  of  di&rent  fixed  oila : — . 


Tallow 
Bi^e-aeed    . 

Flnm-konuil 
Seobane-aeed 
CcOca  . 


OUto  , 


IFMIe  mnataid-nod 


MO 


916 


Fiab 


Bimflover^eed 
Hemp-ae«d  . 
Gooe«-nnt    . 
ITalnnt 

Fabert 

Eotae-clieatnut 
Cod-UMT     . 


Oiapa-ieod  . 

Foppy-aeed 923  lanaeed  (new} 

Whale  (tiain)      ....    923  WeUl-aeed  . 

Black  mnataid-Hed      ...    923  Oiaoge-aeod 

Wabmt 923  Linaoed  (old) 

CiKainbci^aeod    .  .923  Ca«tor 

Tobacoo-aecd 

Moat  of  the  fixed  oils  are  a&cted  by  the  atmoaphere — the  (nygan  of  which  they 
ilerly  abaorb.  In  aome  caaea  the  oil  becomea  tfaick ;  or  if  expned  in  a  tiun  layv,  it 
driea.  In  thia  manncs  a  akin  ia  frequently  (bnned  orer  the  aor&oe  of  the  oil ;  and  if  it 
be  left  lor  aome  time  in  a  lamp,  it  will  aaanme  a  jelly-like  qipeataooe.  OUiei  cqIb  di 
not  become  ao  thick  by  expoatne  to  the  aii;  bnt  they  aoqture  an  napleaaant  imell, 
and  get  rancdd.  The  Ibimer  is  the  proper^  of  the  d^dng,  and  the  latter  of  the  &t 
ormctnous  odla.  Theee  cbangea  are  duo  to  the  actimi  of  atmoapharic  oxygen;  indeed, 
Baunnre  found  that  a  layer  of  nnt-oilf  one-fourth  of  an  inch  in  fliinWuwi^  abacabed  aa 
mn^MltS  times  ita  bi^  of  oxygen  in  the  oouiaa  of  eleven  monUia,  of  which  quan- 
tity 112  vdnmea  wwe  taken  up  during  three  months'  eipotnre  to  the  i 
apyean  also  that  it  ia  the  caxbon  of  the  ml  whioh  undeigoea  oxidation;  a 
Ten,  ilowly  bumi^  evolTing  carbonic  add.  Thia  change  ia  alwaya  aeoompMtied 
with  in  ekvatioQ  of  tcoqierature ;  and  bmcc  it  aometimaa  happens  that  laga  ot 
tot,  or  cotbm,  that  have  been  mieaied  over  with  oil  and  then  tbivwn  aaide  aa  use-  I 
Um,  ifre,  va  the  eoune  of  a  lew  daya,  generated  heat  enough  to  produoa  ^ontaaeous   j 
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comlnufiML  TlmliaTefreiiDeiillycT^iiiUedintlui: 
lAent  iDcli  mateiialiliATa  been  allowed  to  •ccumiilate.  Thii  pointB  to  tbe  danger  Ai<a 
attendant  on  the  careleM  and  alomly  trick  of  throiriDg  greaiyiagi  and  odio' awiaHl- ' 
ten  tata  oat-oT-tlLe'VaT'  oomen.  llioae  oOi  -vliich  aUco^  o^TS^n  vith  pft  ftriB^ 
and  &cn)^  beoomo  Oi^  are  not  well  luited  for  combuliixi  in  lamp*,  unleaaAalavfa 
daaned  ont  ctetj  daf  and  a  fnih  wuk  adapted  to  H.  IHms  qmd-drying  oila  ato  InMcai, 
popp7,  walnni,  hemp-«eed,Midnnt— allof  wliicliareeii^lojedb^pamtETi  anAJaia; 
aocoont;  whib  rape,  colza,  lenama  or  gingilie,  coooa-nnt,  grape^aeed, 
flower,  cotton,  tnuitard,  kc.,  only  dry  after  Teiy  long  exponira  to  the  air ;  an 
olJTe,  almond,  aed,  and  whale  oilt  ar«  not  mncli  diapoaed  to  dry  at  aU. 

^ai  «Hf  told  aot  upon  the  oQa  and  produce  chtngm  in  then  wiaeii  ani  mo 
hwtFuL  In  cold  wearier— that  ii,  at  a  temperature  below  S2°— moAof  die  oB 
thick,  from  the  oongdation  of  their  lolid  eonatitiientt)  and  we  then  find  great 
in  nuUng  the  oil  hnm  in  a  lamp.  At  a  tenperatute  of  A00°,  or  thereabmita,  tbe  tcrcid 
USm  begin  to  boil;  and  if  &e  tanpi3«ture  be  earned  a  little  higher,  the  aU  imlagBM 
deeompodtian,  and  givea  forth  a  moat  irritating  and  unpleannt  vapoar,  iHiidi  ia  lalhi 
aeratmt.  At  itill  hif^ier  temperatorea,  the  fixed  aili  are  nwdred  into  omibnatiUB 
gaaea,  whi«h  bum  with  a  rery  bri^t  light  and  a  aooty  flame ;  indeed,  the  ol^aA 
of  aU  the  ammgement*  for  the  oomhuatlon  of  oil  in  lampa  fbr  illai&inatuiA  pn- 
poaea,  ig  tiiat  of  bringing  the  oil  ilowly  into  contact  with  the  buming  wick,  so  mId 
Senei«tc  the  gaa  in  queatian,  the  Enpplj  of  which  ought  to  bo  duly  ai^Katianed  to  &rt 
of  the  air  which  consumea  it  When  oila  are  heated  to  near  thdr  bmling-poinl,  Ihej 
frequently  become  thick,  and  acquire  an  increaaod  diJipoaition  to  ahaorb  ozj^en.  It  ii  OB 
thia  account  that  inferior  drying  oila  cannot  be  employed  lor  any  length  of  tima  in  • 
lamp,  without  cloeing  the  channel*  that  lead  to  the  wick;  and  hence  itia  fbnndneceaHiy 
to  dean  the  lamp  rery  ft«quentlj,  or  elae  to  pour  avay  the  recidua  of  ^\e  laat  *"»■■"— f- 
tion  befbre  freih  oil  ia  lupplied.  Ho  aame  cirttunitanGe  lead*  to  tl^  stoppage  at  Qn 
pores  of  die  wick,  and  finally  to  a  total  oodoaion  of  aU  the  fine  c^huary  -^iinTttlf  faf 
which  the  oil  aacends  to  the  flame ;  bo  that  a  new  wick  and  a  cleui  lamp  am  inA- 
penaable  to  the  perfbct  oombuetion  of  an  infbrior  oiL 

Although  the  fixed  oila  an  not  idable  in  water,  yet  diey  DOmbin<  tj  readily  wiA 
finldl  which  ooniain  alkaline  matten,  aa  aoda  or  poteah.  In  thia  wa  ny  fimn  whiti 
cnnldona  of  die  nature  of  aoap)  and  the  alkaliea,  or  Aeir  carboiu.  be  at  iB 

timaa  teaorted   to  fbr  the  purpose  of  cUaning  out   the  half-gehUL.  '"       -t  old 

llmpa.    Ammonia,  alao,  or  Uxoag  m1  Tolatfle,  ia  a  Tory  eBedin  :  "^iV 

gnaae  from  die  clodici. 

Oontmlnittd  m^hurie  add  acta  on  die  fixed  oili  In  the  nme  wa>  aa  it  opendaa  on 
the  aolid  fata :  It  flr*t  comUne*  widt  the  &tty  acidi,  and  thai  with  tj  oonadtue^ 

to  form  compodte  adda,  named  aulpIuM)leic,  lulpho-maigaiie,  BiiIpho-d.eiic,  and  aulplio- 
glyoeric  adda.  Theaa  are  not  permanent  compounda,  and  have  not,  therelbre,  beCR 
ttolated;  bvt  when  they  an  treated  with  hot  water,  they  are  deoompoaed,  and  aa  'Sm 
anlphurio  add  aepaiatea,  the  other  fiitty  oonatitnenta  reaolre  t]ienuelTes  into  finir  new 
aeida — namdy,  metamargarie,  hydromargarltic,  mcAoldo,  and  hydrcloic.  Tlie  toA 
two  are  aolid,  (i7«tallitable,  ntd  pardj  rolatile,  while  die  lait  two  are  n^uid  and  o^, 
Beddea  theae  thang«a,  thne  are  others  efllbcted  by  the  action  of  the  *u))MUTio  acid  tm 
the  sugar,  modlage,  cdouting  matter,  &c,  contained  in  the  oils;  and  thue  ara  m 
peculiar  and  chantcteriatic,  diat  diey  hare  been  made  the  meant  of  diacovering  the 
nature  of  a  Hied  oU.    Thia  fkct  was  first  recognised  by  EddenteidL  of  Straabnrg^  in 
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1841 ;  but  it  Ittt  been  greatly  derdoped  bj  tike  InTeatigatioiiaaf  Penot,  Huchsnd,  tnd 
otbmB.  like  mode  of  proceeding  ia  ■■  totSova : — Put  eight  or  tm  dropa  of  the  oil  on  t. 
Tldte  plate,  and  dieii  let  &I1  into  Qie  untreof  tbedlannglo  drop  of  oonoentnted  lul- 
fdmrio  add :  in  Uie  ionne  of  a  few  aeoouds  or  minntea,  the  charaoteriitio  tints  viD  he 
ohaeiTGd.  Another  mode  of  conducting  the  experiment  i*  to  Mir  the  drop  of  acid  lO  a* 
to  mix  it  with,  the  oil    The  fellowing  are  tbe  changes  vbeerred : — 

{a.)  Witii  olict  oil  theie  ii  a  jeUow  colour  prodnoed  at  the  paints  of  contact ;  thil 
Ta^adl]-  paane  into  otange,  and  at  last  into  a  bright  chesbiut-brown,  while  the  amronad- 
ingputaof  ^oil  gndnallj  aoqnire  a  dirty  gray,  andflnaHy  aami^  tint;  but  there 
is  never  any  ahado  of  blue  or  lilac     If  tho  mixturo  bo  etiiTed,  it  ipccdily  becomes  dirty- 

{i.)  I^>ppy  nil  inu(ediatcly  acguiioa  a  fine  Icmon-yollow  colour,  which  soon  hccomea 
darker  in  aoqie  paita. ,  The  nurounding  portion  gradoally  aaanmca  a  hmo  tint,  whioh 
speedily  passes  into  violet,  and  then  into  a  violct-blue.  ^Diii  require*  a  period  of  from 
half  an  boor  to  tbn?e-qaartcn,  and  SnaUy  the  yellow  colour  becomes  dirty-brown.  Ifthe 
oil  has  been  kcpl  fbr  some  months,  or  if  it  has  been  expressed  by  the  aid  of  heat,  it  will 
then  asstflno  a  grceniah  tint.    When  itirred  it  acqulica  a  brawniah-oliTe  colour. 

[c.)  'Tful  oH  produces  almost  exactly  the  same  lints  ai  olive  oil,  bat  it  becomeg  brown 
more  rapidly,  io  that  within  ten  minutes  it  acquires  a  chestnut-brown  colour,  and  the 
gray  bmdor  changes  into  olire-grecn.    If  It  be  stirred,  the  oQ  clots  and  become!  dirty- 

{d.)  Outer  oil  atsnmes  a  yellow  tint,  which  slowly  pasw*  into  grayish-red,  and  at 
Isst,  alter  many  Vr^rra,  into  purple-brown.  When  the  oil  is  very  old  it  becomes  brown  at 
once ;  and  if  the  oil  and  acid  be  stirred,  tlte  tint  ii  pale  yellow,  and  then  brown. 

(>.)  Ainond  oil  producei  nearly  the  same  readians  as  olive  oil ;  but  the  surrounding 
tint  la  pale  gTS^Lih,  and  the  yellow  has  a  greenish  tint  If  stirred  it  beoomep  dirty- 
green.  /^' 

{/]  &uinHit, '^Ai^iffe,  or  tMl  oil  Bummes  a  yellowish  colour,  whiob  in  the  eouise  of  a 
few  uinutea  }^cofhtt  oionge,  and  then  cheatont-brawn,  the  snnoanding  <dl  acquiring, 
in  the  comae  of  I'alf  an  hour,  a  pnrplish-tint.  If  it  is  stdrred  it  acquires  an  onmge- 
brown  colour  ij* '  ttly. 

fg.)  Orf'' '  '^^  ail  takes  on  a  yellow  shade,  wfaioh  rapidly  pasMS  into  brown,  and 
then  int'        '    ''fff'stiiTed  it  beoomea  black  almost  immediately. 

C"  ''^'^^BfcidawitwAassMirtaftf  isarfis  flnt  yellow,  then  rich  yellow-orange, 

and*^''  '  *  '  ^^ourse  of  a  few  mitratea,  browniih-black,  the  sunonnding  oil  being 
.  of  a  greeiiik.    ..      By  itirring,  the  dart  tint  U  btonght  out  almost  immediately. 

(i.)  .r.innf'  ■  *•  Trr'""l  rich  chestnut-brown  almost  immediately,  and  it  soon 
coagulates,  .  /^  <  ."rinto  a  hacd,  tenacious  spot.  When  stirred  it  immediately  thifkwns, 
and  acquirea  a  brawnish-black  appeaiance. 

{t.)  Stii^-*ttd  oil  preeenla  neariy  the  same  character  as  linseed,  except  that  this  lul 
aanunea  a  gteeniih-ydlow  tint  at  the  edges  of  the  acid;  and  Lf  stined  itaoqaitet  a 
greeniih-bnnrn  ciilour. 

(t)  CbRW-r^  fU  acquires  a  pale  purplish-brown  colour,  which  gradually  daAens ; 
and  when  stiiW  it  is  first  ochre-brown  and  then  doop  violet-brown. 

(m.)  BiJbxSi  r^-ted  oil  astomeathonmcappearsnecaaalhelaat-,  anditiiclmnod, 
I    aa  it  were,  by  the  add. 

(n.)  Rrtth-drmm  or  ram  rape-ted  oil  becomet  bight  gioen ;  and  then,  after  the 
lapse  of  ten  minutes  or  a  quarter  of  an  hour,  die  tint  deepens,  and  finally  beoomea 
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oliTe-gnenordirtfgieenub-btnwa;  theamxonndingedsMnttaiiiftbri^graeiioolanr. 
If  tha  oil  and  uul  bo  stiiTed,  the  tint  it  bluiili-greeii,  and  *t  lut  oliTO-grMnu 

(#.)  OfeK  oni'  chuigea  into  a  aepia  brown,  which  at  length  doAou  aloKwt  toaUa^ 

(^.)  JTrnfr/ntfod  betxmiM  yellow,  and  then  after  fcnte  time  browmik.  IfitiiTed,it 
chtogM  into  a  dirtj-brown  at  oaix. 

(j.)  WiaU  OT  IrsRi  mV  acqui]^  a  roddidi-'tnDwn  colour,  with  iha  oigea  Ot  a  videt 
tint;  tndif  itiired  it  poues  into  dark  violet-brown,  like  that  of  die  leea  (^  wine. 

(r.)  Cod  and  eIRrr  liter  ml  inBtantlr  change*  to  it  rich  violet,  widi  the  edgca  of  • 
inojne  colour  ;  in  die  raune  of  a  few  minntea  tLia  paaaea  into  orange,  and,  Anally,  into 
dark-browa.    Wben  atiired,  the  violet  tint  ii  vciy  remal^ble,  but  very  trajui^it. 

(>.}  Seal  ml  aanuoea  a  yellow  colour,  which  pawoa  into  rich  orange  and  Aral  into 
blacldah-tsown,  having  a  number  of  puiide  apota  about  the  mixture.  Vlken  etiired,  it 
acquitea  a  lively  yellow  tint,  which  soon  changes  to  onnge-brown. 

If  the  acid  ii  diluted  with  one-third  ita  bulk  of  water,  the  TGactianB  are  ilovcr,  and 
le  eflbct^  in  aome  casea,  i»  more  marked.  Vith  meh  a  miztore,  olive,  almond,  and 
eaatoT  <u1b  ihow  but  little  action;  while  poppy,  onnge,  and  muatard  became  dit^- 
brown ;  gingilie,  ydlowiah  with  a  pink  boidei ;  linaeed,  brown ;  rape,  green ;  ooooa^not 
and  refined  lape,  pale  putplc-biown;  oeasama,  lavoideT ;  oleio  acid,  du^'biown;  apt 
palo  larondcTi  cod-liver,  roae,  psanog  itilo  rich  violet  and  then  into  brown;  conu 
whale,  black-brewn ;  leal,  dirty-brown ;  and  tallow-oU,  bladdah-brown. 

Mixture!  of  the  above-mentioned  oils  give  reactioni  which  are  compounded  of  the 
preceding;  andtiuatheftandof  adnUeralion  may  be  eaaily  detected. 

Another  reaction  which  baa  been  noticed  during  the  admiztuie  of  t4)o  oil  with  oon- 
centiated  aulphoiio  acid,  ia  that  of  a  great  elevation  of  temperature ;  and,  aa  each  oil 
produeea  ita  own  amount  of  hoa^M.  Maumcn6  haapropoaed  that  tbia  reaction  ibooMb* 

Laaameaatofdiacoveringtbe  quality  of  an  oil.  HautoeD^'arcaulta  have  been  con. 
firmed  in  the  laboratory  of  Profeesor  Fehling  by  Faiaat  and  KnauB^  who  state  that  when 
225  graina  of  oil  are  quickly  mixed  in  a  thin  glaas  vessel  with  76  graioa  of  jhe  itrongcat 
cu^buiic  acid,  tbo  following  are  the  number  of  degioea  raised  by  different  oila : — 


72° 
72. 


fFah. 


Foppy  oil  . 


100°  Fah. 

lar  „ 


With  an  acid  of  BO  per  cent,  the  riae  ia : — 
Laoeadl      .    64°Fah.  |Bapeoil      .    arFah.  [LinaeedoQ      .     138°Fah. 

Hixtorea  of  these  oils  produce  intcimediate  reaulta. 

A^tn-fortit,  or  mtrie  atii,  acta  with  mora  tx  Icsa  energy  on  tbo  &ta,  and  ooaverta 
icm  into  otlier  adde  1  one  of  which,  namely,  luberic  acid,  is  a  very  constant  pnadoot 
But  die  moat  remarkable  change  ia  bought  about  in  aU  the  lata  by  meant  of  nifrMi 
aeid,  or  a  solution  of  ititratt  nf  mtrmry.    Either  of  these  compounda  will  cause  the  &t 

to  beoome  solid ;  the  olcine  of  the  oil  being  converted  LDto  a  semi-transparent  jel^' 
like  ma8l^  named  »2i»ij«m.  This  curious  change  is  effected  in,  olive,  almond,  ngie-seed, 
luuel-nBt,  and  other  non-diying  oils ;  but  the  drying  oils,  as  linseed,  hemp-seed,  walnut^ 
poppy,  &C-,  are  not  affected  by  these  compounda.  This  circumstanoe,  and  the  facili^ 
widi  which  the  change  is  biou^t  about,  ofier  a  mean*  of  diatinguishing  cue  kind  of  o3 
from  •nothor.  H.  Poutet  recommends  the  following  method  for  the  ap^catim  of  this 
teat : — Dissolve  dx  parts  of  mereury  in  seven  and  a  half  parts  of  nitric  acid  (sp.  gr.  I  '3£J ; 
add  two  parts  of  this  solution  to  ninety-six  partaof  oil,and  ihakethe  mixture  every  now 
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aid  dkon  for  lialf  sn  hour  or  u.  If  the  ezperiment  tie  made  on  pure  olive  on,  It  Till 
ODgcal  in  the  conm  of  seventeeo  hours  in  Eummer,  or  Ebuc  honn  in  irinter.  Odier 
vegetable  oiI«  do  not  oomUne  aa  quickly  irith  nitToto  of  mercury ;  ind  the  mixture  either 

aina  fluid,  or  el«e  the  olive  oil  cougeala,  «nd  the  other  oQ  Kparsies  into  a  dist~ 
lay^.  If  the  oil  hai  heen  adultented  irith  kninul  Ent,  the  mlitora  coogeali  in  five 
hoon,  vhilst  the  olive  oil  floata  on  the  tnr&ee  and  may  be  decanted.  HH.  Boudetaad 
Faiir^  have  ehown  that  tia*  change  it'btanght  about  by  the  iypanltroiu  aeid oontamed 
in  the  nitiate  of  merouiy.  Thef  therefbrereoomaiendatolntiotiof  that  addiaaqoa- 
ioitia — eommim  mtrtmt  aeid  doca  very  veil  for  the  poipoae ;  and  Qief  aay  that  each  of 
the  fU  oila  takes  its  oini  tima  to  solidify,  and  develops  its  own  oalom.  'When  one  part 
of  bypmiitiOTH  acid  is  dissolved  in  nina  of  aqua-fortia,  and  thm  added  to  a  bondted  parti 
efoU,  tbeoolourpn)dne«d,aikd  the  tinea  of  i(didiflcation,aie  as  follow: — 


Ahnond 

dlngy-white         „        „          JflO       „ 

FUboit 

,       gwenidi-blne      „       „         103      „ 

Aeon 

tanon-yeUow      „        „            40       „ 

C««t<« 

golden-yellow      „        „          603       „ 

Oil  of  popi^  retards  the  solfdiiying  cfibct,  and  this  to  so  groat  an  extent,  that  when 
nsent  in  either  of  the  above,  in  no  larger  portion  ttan  one  per  cent.,  it  delays  the 
action  for  forty  minutcB. 

A  mixtore  at  tqual  parti  of  nitric  ani  tatphurie  aeidttim  affects  thecolorattonof  the 
fixed  oils;  and  this  baa  licen  shown  by  H.  Behrcos,  as  well  as  by  HM.  Ouibourt  and 
BcTcQ,  to  be  a  good  means  for  detecting  ilie  adulteration  of  oils.  About  150  grains  of 
the  mixed  aeida  are  addod  to  a  like  quantity  of  the  oil,  and  the  cobnr,  which  U  instantly 
produced,  is  as  follows  :- 

oaof 


light  yellow. 

brownish-xed. 

peach-bloasom. 

little  changed. 

reddish-brown. 

brick-red. 

rich  aiangc-brown. 

rich  chestnut-brown. 

orange-brown. 

oran^red  and  then  dirty  green. 
(rcBncd)  yellow-red  and  then  pniple-brown. 
„     Cocoa-nut   .        .    pale  orange-red. 
„    Sperm  whale       .    oamgc. 
„    8e«l    .        .        .    orange-brown, 
„    Cod-liyci    .        .    pinkisb-violat. 
„    Tallow  ditty  brown. 

„    Kcefs-foot  .        ■       K       „ 
H.  Behrens  states  that  when  (dive  oiliamiied  with  a  fburth  part  of  it«  weight  of  sea' 
tna  col,  it  takes  a  beantiful  green  colour ;  bat  Guiboort  and  Beveil  assert  that  it  will 
discover  one-tenth  part  of  sosaama  in  oil  of  olive. 
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faUuk,  in  til  0/ tiitriiil,  ilso  act  in  ■  rerr  chtUMterutie  Buninec  on  flu  flzed  inb.  Tint 
wu  flnt  otiMrred  bjr  H.  Fenot,  irtio  employed  ■  lingle  drop  of  the  latter  aolatua 
with  twenty  diopi  of  oil,  itimng  them  b^edier  on  t,  wliito  ^te.  Ths  fidlowing  ai 
^  e&ecta  produced : — 

Almond  on    .    .    become*  T^oriili  in  null  lamp*. 

Homp-ieed  oil    .        „         yellow  in  dots  on  a  green  gtoond. 


oU 

Poppy  o3 

Ditto  (cold-dnwn) 

CUatot  oil  . 


■lightly  green 
brown  otott  (n 
brown  olota. 


white  gtotmd. 
«  white  or  grceniah  ground. 


Cod-U 


Wbale  (ul  •  „         biowniah-red  clola  on  brown  ground. 

Tallow  oil .  „         leddiih-brown. 

ITe«tfB-foot  oil    .       „        brownuh  rod  ^oti  on  brown  groimd. 

Th»  iUmnitiMittg  pouxr  of  diff^snt  <^  Tades  with  diSbiait  c 

u)  tenpenture  cf  theioom,  the  size  and  fbnn  of  the  wick,  *nd  tb«  frvedom  with  which 

the  oil  is  supplied  to  the  flame ;  *o  that  it  is  difficult  to  airiTe  at  anything  moore  dun  u 

roiimatioii  to  tlia  value  of  diAn«nt  oils  ai  illuminating  agenta.    Coont  Rum£ud 

eitiinBtod  the  relfttire  iUnminnting  power  of  diffktrcnt  oils  when  bamt  in  Aigaod  and  iiv 

Lmou  I^Tnpw^  thus — tlie  numbers  being  the  weights  consumed  to  got  an  equal  anunmf 

of  light  :— 

Good  wui,  well-snufied 100  gnuns. 

Olive  oil  in  an  Argand  lamp       ....        100     „ 

Olive  oil  Id  a  (onunoa  lamp        ....        129      „ 

Bnpe  oU       „        „       „  ....        125      „ 

Linseed  ml  >,       ,,       „  ....       120     „ 

From  Moae  experiments  which  have  been  conducted  for  the  purpose  of,aniving  at  ai 

approiimstion  to  the  relative  value  of  difieient  oils,  we  bave  drawn  up  the  following 

table,  which  represents  the  proportionB  of  oil  to  be  consumed  in  order  to  obtain  a  light  of 

given  value — namely,  that  of  thirteen  sperm  candles,  each  oonsuning  120  grains  per 

hour.     In  these  experiments  the  same  lanqn  were  used  for  each  of  the  oils,  and  the  wick 

IS  in  each  case  of  predsdy  the  bbdio  doscription  ;  a  new  trick  being  employed  fbr  each  | 
expeiiment.  Theeonsumptiotiof  oil  in  the  Aigand  ranged  between  316  and  S7S  giwta  I 
per  hour,  and  that  of  the  common  Lunp  between  B7  and  133. 

Arffand  Lunp,  Common  Lamp. 

Tallow  .        .        1008  gtaius.        .  .        1300  grains. 

Sp^m  1029     „ 

Train  1067     „ 


lOSO 
1107 
1113 

1119 


19*1 
2011 
1892 
1778 


D=r:.cb,GoOQL 


ItfllMdliBMd 

Sawnpe    . 


Fitli 


1281  g 


1236 

1S43 

1364 

1362 
Kran  thu  it  Till  ifipcar  that  Uiera  U  no  diieet  reUtion  betw«eii  the 
povar  of  the  oil  and  ita  oonnimptioa ;  for  in  aome  oaaea  du  oil  bana  bottar  in  the 
Aommm  lamp  tluu  it  doca  in  the  Aigand,  and  otw  twrm ;  ahowing  that  the  iUnminati 
ing  pover  if  modifiad  by  mrramatanoe*.  Thia  table  luw  iMen  oonatneted  on  tba  loale 
of  thiiteen  apenn  oaodle*  of  atandud  ralne,  becauae  tliey  rspnaont  the  li^  of  an 
Aigand  bniner  cownaiing  five  cuUo  feet  of  ooal-gaa  par  hour. 


OUa.— (a.)  Sp*nn  oA— Thia,  a*  m  have  already  vid,  ia  the  fluid  portim 
of  the  head-mattcc  whiiili  ii  nuoned  from  tlte  csanial  oavity  of  the  ipemaoeti  irtwle 
l^jfltr  tnafTocBphmlm).  The  ml  ia  aeparated  fimnx  the  ^eimaeeti  by  mMna  of  cdd 
and  preanue ;  and  afhi  hsring  be«a  pnrifled  by  meuu  of  a  little  ireak  tolpbuiio  add, 
or  alkaline  lees  and  Tata*,  it  it  lent  into  oommeroe.  Spsrmoil  iaof  apaleoolonr;  it 
luu  but  little  odonr,  and  it  ahmrB  no  diapoaition  to  congeal  in  oold  vesther,  di  to  laaUuiy' 
on  eqname  to  the  air ;  it  la,  thcosfbis,  irell  suited  for  illnniiiiating  puipoaea. 

{b.)  Cammm  whalt  oU,  or,  aa  it  i*  aometiinM  tamed  vhait  tnm-eil,  u  derired  frun 
■avnal  apeoies  of  whale ;  at  die  common  whalea  {2b1b  im]  ,  the  flnnedirlialea  (£aJiaHapi^r«), 
■nd  the  narwhalet  (JfonodMu].  Moat  of  tbe  oil  ooiuumed  in  tbii  eotuttiy  i«  fiuniahcd 
by  die  cmimon  Gieonland  whale,  tiie  JoJima  my  rtuitw,  large  numbeia  of  whudi  aie 
Hunally  oaptoTsdby  thewbalenof  !&i^andand  JjneiicainaeTeralofibe  Aretia  Seaa. 
They  are  taken  in  tlLeGieenlandeeaa;  in  Davi^  Straits;  along  the  ooaabi  of  Spitxbe^en, 
ledand,  and  Norway ;  off  Labrador ;  in  the  Gulf  of  St.  Lawrence ;  anrand  Newfound- 
land ;  in  Baffin's  and  Hudaon'a  Bays ;  and  in  the  Boaa  northward  of  Behiing'a  Straita. 
The  balaoa  ia  alao  fomid  in  more  congenial  climate^  aa  on  ths  coaat  of  Ceylon,  and  in 
tbe  China  Sea. 

Li  Qw  early  daya  of  whaling,  when  the  ammal  was  fbund  in  great  numbera  imme- 
diately aronnd  the  ihorea  of  Bpitibergon,  the  Dutch  fanned  a  settlement  on  that  ialand, 
and  performed  there  all  the  opeiatioiu  of  preparing  the  bone  «ad  eztiacting  the  oiL 
^lej  gave  the  name  of  Smeerenberg  (&em  nntertn  to  melt)  to  th^  aottlement ;  and  to 
ao  flonriahing  a  utato  did  the  flihioy  arrive,  that,  during  the  busy  aeaaon,  every  tpedea  of 
hmiy  could  be  obtained  at  the  TiUage,  although  it  waaaituatediridaa  a  few  dcgteea  of 
the  pole.  This  waa  the  conditian  of  things  towuda  the  doee  of  tbe  Nventaenthcmtury. 
Bnt  it  appears  fhtm  a  nsrrarive  of  the  voyage  of  Ohthere  the  Dane,  given  by  King 
Alfred  in  his  translation  of  Orauui,  that  the  punuit  of  the  whale  was  pcactiaed  by  tbo 
people  of  Norway  at  least  as  eariy  ss  the  ninth  century.  'We  have  no  account,  however, 
of  the  way  in  which  the  animal  waa  captured,  nor  are  vra  informed  as  to  the  object  of 
the  punoit — vhether  it  was  fear  mero  apott,  or  for  aome  naehd  puipoee.  It  is  very  pro- 
M^  the  buaineas  of  hunting  the  whale  was  not  canied  out  upon  any  lyalematio  plan, 
but  was  confined  to  such  anni<l«int«I  enoountera  aa  opportunity  ottered.  Aa  cariy  aa  tho 
twelfth  eentnry,  the  inhabitanta  of  the  eoaat  suirounding  the  Bay  of  Biacay  were 
■mdonbtedly  engaged  in  the  capture  of  tbe  whale  for  commemal  pnrpoM*;  and  they 
an  generally  n^aided  a*  the  founden  of   thia  apeciea  of  enterpiiae.    At  first  their 
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opoation*  were  confined  mtiraly  to  flie  nd^bonring  lay ;  bnl  m  Om  wliale  b«eMM 
•c«n)e,tlie  Biicafvi  mkiinen  extended  tltdiaearchflirtherind  briber  from  tiisirslran^ 
until  thej  Tcached  die  coutB  of  Iceland,  Oteenland,  end  Newfoimdland.  "l^m," 
uji  Hr.  Dcwhnnt,  "  vu  oonuneooed,  in  the  ooiuw  of  Ae  uiteenth  etaitary,  the 
BOTthcm  irfatlc-flshny,  •■  pntnud  in  modetn  times.  In  ICM  tlte  En^Idi  made  div 
fint  vhaling  Toyage  i  and  fimr  yean  afiuwaidaOwmenihantBOf  HaB  fitted  ontBeraal 
diip«  far  the  pvtpoM  r  alM>iit  Oe  atme  time  die  Dutch  w«re  tanpted  to  eatgcge  in  Aa 
ttade ;  and  aoou  aflenraida  tha  Hambaigeia,  tlie  Freni^  and  the  Danes  man  oeeiqM 

The  -whtXe  b  eaptared  by  meana  of  luapooiM,  and  when  It  It  dead  it  !■  dnwn  to  fta 
■Ideof  dieihipandflenaelareatiip.  TUiiaeffiwtedby  mesniof  i^adeaandpownM 
knivea,  the  blabber  hein^  rat  into  ctom  pleoM  of  abont  balf  a  trai  eaeb,  whiiA  aM 
hoiated  on  de<^  and  then  labdirided  into  mull  ibip*,  which  are  fbroed  into  the  bnng- 
holea  of  the  it<ning  caAa.  The  blabber  ia  the  troe  aldn  of  the  aninal ;  and  it  coodrta 
of  a  net-'woTk  of  interaectjng  flbree,  which  endoae  the  Uqnid  &t.  H  eneompaaHB  tiw 
whole  of  file  body;  ita  thicbeeB  varying  trata  eigM  to  twenty  iu^M,  Aoogfa  one  ftet 
ia  abont  die  aroa^;  and  a  dngle  whale  will  yield  f^om  twenty  to  ei^ty  tona  of  it. 
The  lipa  of  the  aninul  fitniiah  the  best  kind  of  blubber ;  and  fh^  wef^  ftam  ono  aafl 
(.half  to  three  ton*  each.  The  qnantity  of  oil  so  obtafned  tmounta  to  about  dnee- 
finitha  of  the  entire  weight  of  flia  mw  blabber. 

Foimetly,  it  VM  die  custom  to  extract  the  oil  fromd»blsbb(ratthepla«airiMn 
the  whales  wera  oaoght,  but  now  tMi  process  is  effected  after  the  ftt  uriTta  in  tbia 
ooontry.  The  operation  la  thni  managed : — The  batf-pntnAed  ftt  ia  thrown  into  Tatt 
which  hiTO  a  wire  grating  at  the  bottom.  ThetiasneisthenbnAen  upbypreamre,  and 
the  <ul  Tuna  otit  Into  a  rescrrmr,  which  is  placed  below  the  rat* ;  that  which  remaiat 
bAind  ia  called  >ijb.  After  the  ml  hai  settled  fbr  two  <n  three  days,  it  U  pomed  off 
into  anothw  veisel  and  he*ted  to  a  temperature  of  22f°,  This  causes  the  aOniminona 
matter  to  eoagnlate,  which,  with  the  other  Inputitiee,  aixni  aabsides  to  die  bottom  of 
the  bailer,  lie  flro  t*  cow  withdrawn,  and  water  ia  poured  Into  Om  reani.  In  order 
that  the  drt^  may  be  more  eadly  separated  from  the  ml,  and  may  not  itiak  to  die 
bottom  of  the  boUsr.  AAcc  standing  for  tame  time,  the  ral  becomea  clear,  and  the* 
it  is  ntn  off  into  cadn.  Another  mode  of  exfracting  the  m1  ii  to  boQ  the  Unbher  with 
water,  and  to  sUm  off  the  oil  as  it  rlsea.  The  o^  may  also  be  obtained  by  allowing  tfte 
blubber  to  putrefy,  and  thn*  to  release  the  fluid  bt  ftam  the  cdla  in  which  it  is  contained. 
In  this  manner,  by  snip«9tcllng  the  blubber  in  bagi  orer  easki,  dio  dSi  gradnally  dripa 
out,  and  is  coHeoted. 

We  have  already  s^d  diat  the  train  oil  of  comnurce  is  chiefly  derived  &om  die 
common  Oreeuland whale (AdCfMfflystiMtm);  but  wlienddacTeatiu«isBOBiee,BnotlHr 
■pedeaofbalsna-^iainely, the Jii^ma/ivlan^t^ornonl-oaper-^songhtfbr;  andmiSer 
oertaln  ciraumstanees  the  different  apedei  of  finned  whale,  aa  the  Salatufpltra  y*Mar, 
i««]M,  rorfwaJ,  ftg.,  and  even  the  Jfofwdrnt  tx  naneiatet,  may  be  mad*  to  yield  tnin- 
dL  It  is  not  often,  howerer,  that  the  whaler  has  an  oppartnnlty  of  eaptiiring  thsM 
twatmci;  Ibrthey  an  so  swift  and  shy,  diat  there  it  great  difflcnl^  as  well  aadangvtn 
approaching  them.  Occasionallytheyarecast  ashore  on  the  notdieni  and  western  ccmIs 
of  Eorope:  and  then  they  become  a  »ann»  of  great  profit  ttom  the  qnantity  of  oij  whid 
they  peld.  Borne  idea  may  be  formed  of  the  value  of  these  fnim^lj  by  the  followii^ 
fju:t: — In  the  month  of  August,  1SZ7,  a  large  spcdmen  of  the  Af/ienqfitTa  rer-fuaf  wta 
found  fioating  off  the  port  of  Ostend.     It  was  towed  into  the  haibonrby  some 
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md  wlien  out  up,  It  TieUed  40,000  Iba.  or  4000  gslloiiiof  oO.  tflie  ipacimcn  measoNd 
tdnstr-flre  ttet  in  kngtb,  and  wd^ied  kbont  340  ttnu. 

luUy,  it  aty  be  stated  tbst  the  «evend  rpedei  at  dolphin  fttrnish  abundanoe  of 
ofl.  nioy  belong  Id  the  irfaale  tribe,  and  inhabit  the  aeaa  of  all  latitiidet ;  fbr  thsf 
■»  fbund  in  tiM  ArctiD  Ocean,  tlte  Hediten-aneen,  the  Oulf  of  Headna,  the  Adriatic, 
taai  cm  theooaatsof  CUna:  in  many  of  irhlch  place*  there  are  larp  establiihnenta  fbc 
tkrir  Mptmn,  in  oonM^Oence  of  Qudr  ftmiahing  an  excellent  oil  for  Dlnminating  pnr- 
poaei.  To  thh  aider  of  «"<"«*■  belong  the  conunon  poipoiaa  (Fheatna  mlgarit),  the 
rmmd-headed  parpoias  or  ca'ing  whole  {Piotatia  amIw),  and  the  white  whale  (Homim 
JMcm);  all  of  wMeh  ]>iGld  <M  in  eoniider«b1e  quantity.  The  eommon  porpcnae  ia 
'  cultured  by  the  inhabitant*  of  the  weatem  iilando  of  Scotland,  iriiere  it  abonndc ;  and 
ire  are  told  that  abont  elg^  gallona  of  oil  aic  obtained  from  each  individoaL  The 
ttncnd-hecded  poipciM  ii  taken  in  Qm  Shetbuid  Idandc,  the  OifaieyB,  and  in  Iceland; 
md  die  white  whale  in  aertnl  locaUtiea  on  the  ihona  of  (he  North  Bea. 

The  uR  obt^ned  burn  theae  lourcea,  when  properiy  pmiflod,  la  reiy  litfle  {nferior  to 
aipenu  oil :  it  doea  not  clog  the  wiA  or  congeal  tn  cold  weathsr,  and  it  bnmi  with  a 
dMT  white  flame,  yrlaeh  la  tolerably  free  from  emelL  Abont  !0,000  tona  of  whab  dSi 
tad  ■pormaeeti  are  •nmially  imparted  into  tUa  conntiy. 

(e.)  iSmI  aS  ii  procured  from  acTCTal  apeciea  (tf  pfaocldte.  The  conunon  ki1  (itoM 
vtMutit)  ia  captured  in  large  nnmbeia  on  the  diorea  of  NewfrFondland :  indeed,  we  are 
jnlbmed  that  daring  a  good  jeai',  hundred*  of  thonaanda  are  taken  in  that  locality,  fbr 
the  sake  of  the  oil  which  they  yield.  They  are  also  killed  oit  the  nortbera  co«*t  of 
Smtiand,  in  the  Oikneya,  ZetlsnA^  and  on  file  ahoies  of  Oreenland.  To  the  inhabitanta 
of  the  laat-named  loMlity  the  teal  ii  inTaluable;  fbr  it  forniihea  than  with  fbod, 
lainent,  and  oiL  The  animal  ia  nanaHy  captured  with  apean  or  harpoona,  and 
aome&nea  it  la  Act.  Aa  aoon  aa  it  i«  dead,  the  akin  ia  stripped  off,  and  them  the 
ht  if  remored  and  boiled  down  in  copper  or  iron  tcucI*.  Seal  <dl,  like  the  preced- 
ing, la  not  mnch  diapcaed  to  thicken ;  and  hence  it  ia  well  asiled  fbr  ccmbnatioQ  in 

(i.)  Walnu  «U  h  obtained  fhnn  the  norae  or  aea-cow  {TWetanv  Botmar^),  many 
of  whicliare  annnaUy  deatniyed  at  S^tibergen  and  elaewhcrc,  fbr  theaakeof  the  akin, 
oB,  and  teeth.  We  do  not  lecefTO  the  oH  into  commerce  in  thiaoonntry,  and  omaeqncntly 
have  litte  or  no  opportunity  of  teating  it*  Talne;  butit  appear*  diatrta  qualitiai  are  not 
inftiioT  to  thoae  of  the  last-mentioned  oil. 

(*,)  FUh  Bill  are  extracted  (hm  the  bodies  and  lirera  of  fish.  Aa  examplea  of  the 
fbrnier,  we  may  mention  the  oik  obtained  from  the  herring  (ChipM  harmftit),  ^chaid 
(fllupta  pilekmbu),  and  iprat  [Clupta  ^pnUItu) :  all  of  i^Ich  ai«  procured  by  «ab- 
itiW«iTig  the  flab  to  great  preaiars  at  die  time  that  they  are  nndergolng  die  procea  of 
salting.  Of  the  latter  may  be  mentioned  the  oila  of  cod  (JferrAna  «B^«ru},  ling  (Oodw 
aMA<a),  dute  (IZaia  Mu,  ^.),  bnrbot  (Lata  w^orut),  tonk  {BnMiita  pwlgtrit)  )x. 
The  cnl  is  obtained  by  i^acing  the  UTCrs  in  a  tnb  which  has  a  psrfbrated  bottom  covered 
with  small  fanuche*  of  trees.  As  the  Iitots  putrefy,  the  <nl  drip*  ont,  andiacan^in  a 
TOMel  placed  nndemeadu  At  other  timoa  the  oQ  is  extracted  by  boQing  the  lirera  in  an 
inm  pot,  and  then  aqneezing  them  in  linen  baga.  Cod-llrec  <al  ia  not  mnch  used  for 
pmposea  of  iUnminfttion,  as  it  ia  a  valiuble  remedy  fbr  the  cure  of  many  dfseaaea ;  bnt 
the  oQ  of  ling  ia  extenstrely  prepared  by  the  poor  irf  the  (Mneyi  and  western  islands  of 
Scodand,  where  it  ia  employed  as  a  common  lamp-iA  All  these  cnlaareaomeiriiftt  of  a 
drying  nature,  and  Iheretbre  become  thick  after  a  time ;  beddes  wUdi,  nnleta  groat  cars 
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s  to  luTfl  a  Dxat  wnplii—iit  fiikr  or 

(/.]  Zorrf  oH,  and  tAi  oUmtfinm  talleie  and  oticr  animal  fait,  ia  obtamel  firm  tLa 
Bolid  ikti  by  di^tljr  vsmiog  tlwm  uul  thai  tabmittiiig  to  ^eMora.  ThU  oil  U  i^  to 
depont  •olid  nutter  m  oold  weatlun,  and  Umi  to  beoame  tliick;  bntthepiDparlicaof  tiba 
'  le  TBTf  good ;  and  co(i4eq.uently  it  ii  well  auited  tor  eamburtkn  in  i«"^ 
The  «M)  aeid,  irbich  ia  proonred  during  tlie  mannfactura  of  iteario  and 
acidi  foi  candlea,  ia  not  fit  for  illuminating  puipoaei ;  for  although  it  ^rea  < 
good  light  during  Ha  combuitiou,  yet  it  IB  (o  apt  to  dog  the  wiok  frcni  the 

"Wcxa  it  not  fiir  thia,  oluo  aoid  might  be  extaaiTiiIy  employed  aa  an  illnminating  agtot. 

TagvUU*  01U^(b.)  Wh»  dS.— Thia  i>  fiinuahad  by  tho  fruit  of  Oba  Smvfmm, 
it  which  there  an  two  vaiietie*— namely,  die  ionf^olia  of  France  and  Itely,  and  tlM 
latifoiia  of  Spain.  The  oUvei  are  gathered  ai  aotm  aa  they  an  ripe,  and  diia  tahea  plaoa 
early  in  NarembeT.  In  Franoe,  vhere  the  bart  oil  i*  pmipatvd,  the  fruit  ia  brnieed  in  * 
mill  direotly  it  i>  gathered ;  it  ii  then  wi^iped  in  a  nrt  of  m«H3ng  and  anbmittcd  to 
preaanre.  Iho  oil  vhich  nmi  ont  ia  called  Tirgis  oil,  and  ii  kept  aepaiate  fot  t^ile 
and  dietetical  porpoeea.  The  cake  a  removed  from  ths  piCM,  broken  op  by  haad, 
mnitened  viA  boiling-iratei,  and  re-proaaod ;  in  thii  ■nfnnm-  ■  «eoand  qiialil7  of  od  ia 
obtained,  which  on  atsnding,  aeparatea  frcm  the  wattr  with  iriiidi  it  ia  mixed.  Tim 
E«ke  that  ia  left  from  thia  operation  i>  called  frijtien,  and  genenlly  it  ia  aet  aode  to  diy 
in  ordar  that  it  may  be  mod  for  iiiel ;  bnt  icnwtinua  it  it  lubmittod  to  (ermentatioa, 
then  wettedwithboiling-waieraudpre«eda  tlu>dtinu,by  whiohmsaata  thirdqaality 
of  oil,  called  ^Myow,  i«  procured,  which  ia  uied  for  lamps  and  maidiinory. 

In  Bpain  the  olives  are  allowed  to  ferment  fiw  a  period  of  ten  day*  or  a  fattni^t 
before  they  are  cniahed  and  pttoMd.  In  tbia  way  a  larger  supply  of  oO  ia  obtained,  bnt 
'm  qnalityisTery  inferior  to  that  prepared  fronv  the  fieahnnt  Oneof  thareaaonawhy 
Ihig  doUy  takes  plaee,  ia,  that  there  are  not  soffioknt  pi'cnaca  in  tlw  oil  diatneta  to  pa> 
form  the  nooesaary  work ;  and  henoe  tlie  sevend  growen  are  obliged  to  wait  their  turn, 
and  keep  thdr  oUtw  ready  for  the  mills.  Bnt  within  the  last  few  years  oonaideniUo 
impronanent  has  been  efiected  in  thia  respect  by  the  introduotioa  of  hydranlio  preMea  ; 
w  a  large  portion  of  the  oil  obti^iied  from  Spain  ia  equal,  ta  neariy  equal,  in 
quality  to  tliat  of  Fianoe  and  Italy. 

The  machinery  employed  by  the  Nea^ditan  peasanta  in  the  prepaistkn  of  G«llipali 
oil,isof  therudectkind.  The  dire*  are  aUowed  to  ripen  to  the  fnlleit  extent  on  the 
boea ;  and  u  they  fall  off  they  are  coUected  by  womm  and  children,  and  canisd  to  Qia 
The  oil  which  ia  exprsMed  ia  put  into  theep  or  goat-akin  baga,  and  oooTeyed.  on 
tho  backs  of  mulee  to  Qallipoli,  where  it  is  allowed  to  clahiy  by  atanding  ia  cistena 
which  are  out  out  of  the  rock  on  which  Ihe  town  ia  built.  Whan  it  has  become  suffi- 
ciently clear  by  tho  dopoaitian  of  mnciUgo,  water,  and  other  impnrities,  it  is  nm  off  into 
ddns,  and  conniyed  to  oil-bavos  which  an  situated  noai  to  tha  aea-shon.  From  thsN 
' .  is  pat  into  caeks,  and  exported. 

Aceoiding  to  Sienve,  olives  fumiah  about  thirty-two  per  cent,  of  oil — twen^-one  of 
which  cane  from  the  pu^  [or  pericup]  of  the  fhn^  four  from  the  aead,  and  seven  from 

n  whatever  way  the  oil  is  obtained,  it  mnst  be  clarified  and  freed  fiom  mitoilage> 
ftc,  before  it  ia  fit  for  nae.    Thia  i«  usually  aocompliahed  by  allowing  the  oil  to  itaitd 
n  place  for  a  Cxtiugbt  Mr  three  weeka,  daring  which  time  it  depcaili  impuiitiai. 
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and  baaoiQM  olau.  It  maj  abo  be  idued  by  Iwatiiig^  it  Gir  a  diort  tiaw  irith  ■ 
'wmk  lolution  of  potadi  or  aoda,  and  then  lUowing  it  to  itand ;  oi  it  waj  be  depriTsd  of 
it!  aoid  congealabU  natter,  by  ezpcwng  it  ftir  «me  time  to  tlis  action  of  a  [oace  of 
iMd — tlie  bottle  ttmtainiiig  the  oil  tad  the  lead  bdng  planed  in  a  vindoir,  or  other  place 
'rims  it  Till  nceiTa  the  direct  raji  of  the  nin.  In  this  way  the  oil  uied  by  walch- 
nutkera  and  nuohuujta  ia  rofinad' 

The  amount  of  olire  o3  annually  impcErted  into  TlnfllMii  ii  about  ei^te«a  or  twenty 
thonaand  tool.  In  the  year  1849,  it  amoimted  to  16,8M  ttma— of  whieh  9,S31  tona 
cams  bttm  Naplea  and  Sicily  (Qellipidi  oU)  i  2,237  from  HalU;  1,712  faun  Turkey; 
S32  from  TuMwny;  163  from  Spain;  SOS  from  the  Ionian  Iilauda;  368  from 
Horocoo;  333  ban  Sardinia}  and  462  Ihmi  Frame  and  elsewhere.  The  isqnrta  into 
LiTerpool  during  the  year  following  were  4,816  tona  bom  Gallipoli;  2,330  from 
Baifaary;  3,100  from  the  Iierant;  763  from  Corfu;  15  txm  Leghorn;  and  3  from 
Faletmo.  The  beet  varied  of  olive  <M.  ia  called  Floienoe  o3,  which  i«  the  produee  of 
AiT^  in  France ;  whUo  Uie  wraat  ia  the  Spaniih, 

In  Qiia  coimtiy  the  price  of  iJive  oil  rendn*  it  too  ooatly  br  Umpa ;  but  in  Italy, 
Spain,  sod  Franoe,  it  ia  extenaiTelj  en^ktoyed  Ibc  mch  puipoae.  It  buina  with  a  clear 
'wliila  light,  and  does  not  emit  any  m^easant  odour ;  besides  which,  it  is  not  a  drying 
aQ,  and  is  tberefore  not  likely  to  clog  the  wick.  When  it  is  adnltorated  wittt  peppy> 
not,  or  Kssama  oils,  iti  pn^srtiea  are  Tory  much  deteriotated. 

(d.)  MmMid  tS  it  exbcacted  from  the  kam^  of  the  eoumtm  almond  [am^fdalut 
«onm«nu],  of  wUeh,  as  in  the  ease  of  the  6\ive,  there  are  two  rarietiea ;  namdy,  the 
sweet  (iMou)  and  Utter  {amara),  both  of  which  yield  die  oil  ef  oonmerce.  The 
almonds  are  agitated  in  bags,  so  as  to  separate  a  portion  of  their  brown  din,  tiien 
crnahed  in  a  mill,  and,  after  being  folded  in  canvas-bsgs,  they  are  inbjected  to  pttemre 
between  caat-inm  plates.  That  wludh  runs  otst  ftnt  is  the  best.  Tho  t«aidua  ii  than 
heated  and  again  ptessed,  by  which  means  an  oil  of  inferior  quality  is  procnied.  When 
first  obtained,  the  oil  ia  thick  and  discoloured;  but  by  tepose  ia  a  warmplaoe,  or  by 
flUntioD  through  paper  or  sand,  it  becomes  dear.  Almonds  yield  bom  twenty-two  to 
twaity-fonr  per  seat,  of  oil.  It  is  too  aipensiTe  for  lamp^  though  its  flame  is  Tery 
brilliant,  and  iti  olhor  qualities  are  remarkaUy  good. 

[f.)  Aifw  ail  is  extracted  from  the  seeds  of  sereral  spemei  ot  brassica  (Hie  eshbtge 
and  turnip  tribe],  m  the  Brauita  eltroMti,  amipulrit,  n^put,  fa. ;  all  of  which  are  cul- 
tirated  in  thia  and  other  oountriea  for  the  oU  which  they  yield.  In  Ftanoe  a  Tery 
superior  rxpe  oil,  teimed  eoUa  oil,  is  obtsined  from  a  Taiiety  of  Brauiea  aampulris, 
named  oUi/era.  In  every  case  the  oil  is  procured  by  crashing  or  grinding,  and  pteasiitg 
the  seed  in  tiie  way  already  described,  and  it  ia  r^oed  by  the  addition  of  one  or  two 
pes  cent,  of  solpburio  acid.  The  seeda  yield  from  tweuQ'-eight  to  thirty  per  cent. 
ofoiL 

Moat  of  the  r^e  oil  employed  in  this  country  is  ezpreasod  here.  Occamonalty  we 
receive  small  shipments  of  the  oil  from  Belgium,  France,  and  the  East  Indies ;  but  by 
far  the  larger  proportion  is  obtained  from  the  seed  itself,  of  which  we  import  large  qnan- 
titios.  In  the  year  1850  we  reoeiTed  as  much  ss  29,490  quarters  ot  the  seed  from  dif- 
ferent places :  <d  theee,  13,126  cune  from  1^  East  Indie* ;  3,235  from  Buseia ;  3,092 
from  Denmark;  2,872  from  the  Hanse  Towns;  2,480  frvm  Austria;  1,637  from 
Greece;  1,280  frnmWallscbia  and  Moldavia;  645  bam  Prussia ;  201  from  Holland; 
and  922  from  France  and  other  places.  Ur.  Biotheiton,  who  is  a  U^  oil-pnaaer, 
st&tes,  that  good  English-grown  i^ie  yields  the  beat  kisd  of  oil ;  and  he 


Coogic 


47« 


tliit  ftet  to  tbe  notlM  of  agrimittaritta^  Bxyliig  that  «■  tnndt  u  five  qnaiten  of  mc^ 
wraith  fifty  ihUliiigi  s  qoiiter,  msy  be  obtained  from  in  acte  rd  land. 

Bapa  t^  ia  eitemiTely  naed  for  tUnminating  porpaaei,  botii  here  and  on  tbe  mMiliiteui : 
in  &ct,it  ianow  tlieQ>ulJlainp-oiI,of  comtneroe.  Ita  propoitieB  ne  but  litdc  inftrior  ta 
thoae  of  ^Kna ;  and  the  ocilj  objeotim  that  can  be  nrgcd  agajsat  it  is,  tlmt  after  it  bM 
once  berai  lieated  in  the  lamp  it  ia  apt  to  thicken  and  to  cli^  the  vick.  Ccdxa  oQ  1* 
gonerallj  consumed  in  the  Cared  or  French  lamp ;  but  it  has  no  vctj  gnat  advantagea 
orer  the  commoner  kinds  of  rape  60,  The  cnide  or  rav  (^  ia  not  <nited  for  aodi  por- 
poaes,  on  accotmt  of  the  mnctUgo  vhidb  it  contains :  it  is  of  k  ^reeni^brottn  ookar, 
and  haa  aomcrhat  the  odoor  of  Unseed  i^ ;  but  when  it  Is  refined  it  lose*  bolb  Of 
tliCM  ob}ectionablo  properties,  and  becomes  aa  pale  end  limpid  as  sperm. 

[<f.)  Obeoa-mttml  ia  the  prodnee  of  tlie  CoMt  nuci/ere,  or  common  eoooi-nitt  palm; 
the  (hiitofvhichia  decorticate^  cmshed,  heated,  and  pressed.  We  have  abeadf  stated 
that  the  <nl  ia  imported  into  titli  cotrntrrinabntteryortslloir-like  condition;  aoddiat 
after  aulmiitting  it  to  preasim  betireen  virm  plates,  Ihe  liquid  oil  runs  out,  leaving  the 
cadnine  or  coooe-nnt  stearine  for  die  menufactnre  of  candles.  The  elaine  or  oleiue  <it 
palm  oil  may  bo  obtained  in  a  similar  way ;  and  both  of  the  oils  my  be  tnrified  bf 
means  of  common  lulphmic  acid.  Cocoa-nut  oil  has  rather  a  pleasant  odour,  and  it 
bums  exceedingly  well  in  lampa,  prorided  it  is  not  exposed  to  too  lowatempeiBfaiTe; 
for  it  is  apt  to  oongeal  by  cold. 

(«.)  AMOMumor  Ohi^u  vi(i«procored&om  the  &*«un(«fi'«r£nitab,  of  whicb  then« 
are  sereiul  Tuietiee  cultirated  in  India  fbr  the  oil  which  Aey  ;r^cL  TkUB  are  tbc 
tafetl-til  or  white-seeded  variety;  die  laia-tU  or  party-colonred ;  and  the  HUa  or 
black.  It  is  from  iho  latter  that  the  oiliscJiIefly  obtained.  Alargeqaantityof  the  oil 
gnd  seed  is  imported  into  this  conntry,  and  into  France  for  the  pniposo  of  adulterating 
other  mis;  but  in  India  it  is  used  very  exteniivoly  as  an  article  of  diet,  and  also  fiv 
lamps.    The  oil  is  ezbacted  and  refined  in  the  umal  way. 

ff.)  Qrotmd-tuit  oil  is  obtainod  in  Isi^  qusntity  from  die  ground-nat  or  soed  of  the 
Bhoa  moODg  {Araehit  hypogaa),  a  plant  that  is  pretty  eitensiTcly  onhivatod  in  Tartona 
parta  of  India.  The  seeds  famish  about  fbrty-foor  per  cent  of  a  dear  pale-ydlow  <»!, 
which  is  largely  used  at  fbod  and  for  lamps.  Two  Tarieties  of  die  plant  are  cultivated 
in  Malacca, — namely,  the  white  seed  and  the  biown,  bodi  of  which  yield  a  rcry  good 
oil.     About  eighty  oruinety  tons  of  this  oil  are  imported  into  this  country  every  year. 

{i/.)  Commctt  nut  ail  is  derived  from  two  sovrcee — namely,  die  Coryhu  owttmo,  oc 
common  hazel-nut ;  and  die  Juglant  ngia,  or  common  walnut.  The  framer  prodaoea 
aboirt  half  its  wei^t  of  oil,  and  tlie  latter  about  one-third.  The  oil  ia  not  mneh  uaad 
fbr  lamps  on  account  of  its  energetic  drying  properties :  indeed,  it  is  more  apt  to 
Tcsiiii^  and  clog  the  wiok  tiiao  linioed ;  but  it  is  largely  emtdoyed  for  adultctatii^  other 

(S.)  -ftppy  eii  is  procured  fhmi  Ihe  seeds  of  seTeral  epedea  of  poppy,  aa  ApOMr 
sMmi/nrwn,  ttwUafuiH,  arietit^U,  ftc.  The  plant  that  yields  the  largeet  amonut  of  oO, 
and  which  is  usually  cultivated  for  diis  material,  is  a  variety  of  the  topmijtmmy  named 
nigTum,  from  the  black  colour  of  the  seeds.  Large  qoantitiea  of  this  oil  are  espitoed 
every  year  for  the  purpose  of  adolteratirig  other  oils.  It  is  clear,  sweet,  limpid,  and 
almost  colourless;  but  die  great  objection  to  its  ubd  as  a  hunp-otl,  is  its  dispoeiliaa 
to  dry. 

(■'.)  Liiuttd  oS  is  extracted  from  the  seeds  of  the  flax  plaiit  [ZHnum  uUlalittimuai), 
wUdi  yield  from  twentr-two  to  twenty-seven  per  cent,  of  oil.     If  the  seeds  be  crndied 
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•ad  pnMed  «t  an  ordinvy  tcmpantoK,  tbcf  field  Dot  men  than  d^Uem  er  twMtj  par 
ccmt.;  but  tha  oilla  of  t  pale  caloiiT,ukdu  tboogbt  bjioiMtolMirfaapaiiirqiMlity  to 
tlie  Itot-diawn.  A  Ui^  qoantity  of  linaeed  u  coltinted  io  tliij  counby,  bit  tlka  peat 
bn)k  of  the  Med  iu«d  b;  die  oil-pmrcr  U  iniparted.  In  tlw  feu  I860,  a»  miuii  at 
0)6,495  quartan  were  leoeiTed  here;  and  of  theae  482,818  oame  fraaBiUD*;  8T,37S 
front  Prnanai  36,112  fojoi  the  £a«t  Indies;  17,fil7  fooa  Egypt;  7,734  from  HcOland; 
1,476  from  Haflea  1  l.lfiSfromibeEaiiaa  Tonii  BIO  from  WaUsoliia  and  Jioldana ; 
870  frun  Birodcn ;  2S8  from  Ktu^ray ;  40  from  Anitiu ;  S7  from  Senmnil ;  and  363 
fhnn  otlier  placet.  The  aeed  ia  cnubod,  groood,  andpnawdin  tbeoaialTay;  andtlio 
ml  i«  T«dHed  by  meani  of  dilute  aulphurio  acid.  Linaeed  ml  i*  ngt  nmalty  barnt  in 
lampa,  on  acooimt  of  its  drying  pntpeitioi ;  but  if  the  wick  be  changed  «veiy  day,  and  no 
mora  oil  ia  placed  in  the  lanq>  than  ii  neceaaaiy  Ibr  one  nigbt'i  oonaumption,  it  will  be 
Ibimd  to  bum  Toy  well,  and  to  give  a  very  dear  li^t.  Sy  boiling  or  heating,  it 
acqnins  inimaaed  conaUtwiee,  and  i*  then  mora  «ei  to  diy. 

(£.)  Smp  md  oil. — This  oil  ii  produced  from  the  Indian  hen^  (CaMMta  Mtwa},  the 
aaede  of  which  yield  about  onB-tbird  their  weij^t  of  oiL  The  oil  haa  a  dJaagiacaMc 
mell,  and  ia  not  much  employed  fbi  illuminating  pmpoaea,  exec^  by  tha  pcpcuw  rlarnrw 

(J.)  Omiliiu  ar  JaJfer  oU  la  eatiantcd  fhan  the  aceda  of  the  Qaanftaa  latftw,  a  plant 
that  gtowt  abundantly  in  Canada,  where  the  oil  ia  naed  aa  a  ""c-^^  lamp^uL  It  ia 
alao  empk^ed  fbr  the  Mme  pnrpaae  in  aaretal  paita  of  Qennany. 

(m.)  OatUm  ntd  oil  ia  thought  to  be  aa  good  aa  lape  for  lightipg  pnipoaea :  indeed, 
miall  quantitiea  of  the  cul  haye  been  a^iemcd  fitr  aereial  yean  paat  and  naed  in  thia 
way ;  but  the  ralne  of  the  material  baa  iw>t  been  fidly  naliaed  until  within  tha  laat 
year  or  two.  At  the  ExhilMtiiai  of  ISfil,  ^ecimma  of  the  oil  and  cake  wtre  diown  by 
Hr.  Bum  of  Edinhurgh,  and  by  U.  De  Q6miny  of  ManeiUea,  to  both  of  whom  laiie- 
medali  were  awaidcd.  It  appeara  that  aa  eaiiy  aa  178S  theimpottanoeoCthia  mstnial 
waa  perceired  by  the  Society  for  Uie  Enoontagemcnt  of  Arte  and  CsMmane,  ibr  they 
ofibred  a  priie  ibr  ita  manu&ctore  on  a  large  aolo ;  but  it  doea  not  aeon  to  hare  been 
taken  ap  ext«oaiTely,  periupa  became  of  tho  difficult  in  poiiiying  the  oiL  It  ha^ 
hnw^TBT,  been  extracted  tor  aome  time  in  India,  America,  and  Bgypt  Of  lata  yean 
the  oil  baa  attracted  attention,  and  meani  have  been  deriaed  fie  ita  pmificatian.  Thia 
ia  of  intereet,  becanae  very  large  quantitiaa  of  cottoa-aaed  are  dcabuyed  erery  year ;  In 
bet,  moreaeediaalwayiproduced  than  ia  required  fiir  the  next  yeai'aoiop,  and  Uttoto 
thia  exceaa  baa  been  tlunwn  away  aa  naeleaa.  At  {oeaent  it  ii  exported  to  thia  counby 
or  to  FianM,  where  it  ia  cnubed  and  preaaed.  Ur.  Bon  of  Edinhnsgh,  ai^  X.  De 
Ofminy  of  Manoillea,  have  each  large  milla  for  the  eipreaBon  and  pnxilcaticai  of  the 
oiL  When  flnt  expieised  it  haa  a  dirty-brown  colour;  bat  fay  rectifioatioo  with  lul- 
pburic  add,  it  becomca  dear,  and  ajiinnea  a  pale  amber  lint,  in  which  oonditioD  it  ia 
well  auited  for  oombuation  in  lampa.  The  botanical  name  of  the  plant  which  ftmnahea 
flu  eeed  i«  OattypuiM  IttrUetttm.  It  ia  cultinted  in  India,  Byiia,  Aaia  Minor,  along 
the  HedilcnanMn,  and  in  Amnrira. 

Ijt.)  MiutmH  Oil. — Tbia  ia  procured  ftam  the  droaa  or  nftinga  of  blail  toi  lAitt 
nuiitaid-aeed  (fuwfiit  oUn  and  Bmapii  nigru),  both  of  which  are  cnltiTated  rcry  ezten> 
aiidy  in  thia  and  other  countiiei,  for  the  manuiacture  of  muatard-ftour.  Tha  aiftinga 
fomiah  about  forty  per  oent.  of  a  dark-brown  oil;  the  leeda  themaelrea  yield  from 
dghteen  to  thirty-aiz  per  cent  In  India  an  excellent  oil,  called  tlnnka,  ia  aipreaed 
from  aeretal  tpedea  of  tm^it,  ai  the  toria,  glauea,  nigra,  tec.    AU  thcM  Ttrietlea  of 
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■matttd  oil  Be  ytaj  duk-ooloimd  wlien  flnt  expretMd,  tnd  they  h&TB  the  pecoBtt 
pongent  odour  of  mutUid.  Bofii  cJ  these  propeitiea  are,  hmrerer,  cemoved  hj*  tbe 
jmMBnof  nflnioc;  uid  then  the  oil  Tn«;r  be  uied  In  theplue  of  rape  or  colia  ftoiDn- 
i""iwHT'g  pnrpaaei.    Uniilly  the  d3  ii  enploTed  for  the  adnlteratioo  of  the  latter. 

(s.)  BeddM  Iheee  oS»,  nuuiy  othen  aie  empIoTed  in  tsiIoui  paiti  of  tlio  wortd  fer 
u  pnipoie  of  giTing  Mf^ ;  dmt,  Oe  oil  of  phnn-itonea  (Awnu  dMnttlitm)  and  al 
niain-ctcQea,  or  wine-rtones  (Fitt  vhtiflrti),  ire  used  in  Spain,  QfrroMitj,  and  Franoa. 
The  oQ«  of  belladmuia-aeBd  {Atnpa  MlnlpfUM),  tob«cci>«eed  (.^ReofuiM  taiaevm  *t 

Ueitm),  and  henbane-aeed  (ffynuiaMM  «tir«r},  are  used  fn  Bwabia  and  Wnrtembnrg. 

I  are  ileo  OEMoted  from  the  tieecli-nnt  {Fsfftu  m/leatua),  Bunflower-wed  [grfiaiaa» 

•Mu),  inii^*M&{Et»tdalulM3a),  orange-wed  (CUrut  ounififHtin),  cocnmbar^eed  (Oi- 
Mfrtttayepo),  Ac.;  and  In  India  there  are  nmnerona  plants  which  yldd  abundance  <tf 
oil  that  ia  ireU  mited  for  illominatiiig  porpOM*.  Jimong  tbeeenuifbe  meotlaned  ram- 
til  ail,  or,  aa  it  ii  sometimBS  named,  lt*l  oil,  from  Beveial  Tarielies  of  C/urtoUa,  as  Otlh- 
atia  eleifira  and  Aiifmimea,  botil  of  whicli  yield  abont  dghty-fimr  per  coit.  of  oil  that 
is  Teiy  limilar  to  aeaaamimi  oQ ;  Asn-werf  oii;  or  HnHarpHn/ otJ,  from  the  aeeda  of  C!al»- 
pifllufi  ituphfUtim,  vUoh  ftnniih  about  tlxtf  pet  cent  of  it;  XapalaoS,  &omdw 
tBeiiot  Jatnplianirau;  Miil«iiiHiay  oil,  tmm^ieteeis  at  Ar^emetu  Mexieami;  CItf- 
reqfttoil,  ^tmi  iimbtdt  of  Chiroiiffianpida,  at  Bueliatiariialalifolia;  oil  of  JTaMHiiUa,  or 

um  eS,  fiem  Ae  feeds  of  the  saffloirer  ICarthamiu  tiiictonu»),  whicli  yield  about 
tirenty-cight  per  oenL  of  it ;  Stmaffu  nmu,  or  Xumui/  oil,  from  the  leeda  of  Pnifamit 
fliAv,  M  0aUihpa  arttita;  Maonala  oO,  from  the  seeds  of  Soliehm  6ifloniM{/j;  Offi 
•flpfa  vil,  from  tiie  eeeda  of  AtacardivM  oeMentait ;  Lataialtt  cil,  fitnn  the  ieeda  of 
£*ryeni  htrmgii;  totnmon  jungU  oil,  frmn  tlio  seeds  of  Sieima  eotiummit ;  and  aereral 
~  arTanatiea,  fltesouToeaQfvMch  are  not  veil  known.  Many  of  theaeoili  an  admi- 
ral^ >rdl  mited  tbr  oombnation  in  lampa ;  and  if  there  wete  a  aaffldent  demand  fat 
them,  tiiey  rai{^  be  fhmiahed  to  oommetM  in  ooosiderabla  qnaatity.  "The  hunr- 
ledga  <rf  this  tdroamelance,"  say  the  jurors,  in  their  report  on  the  produdi  of  tlie  Great 
EzhiUtiait,  "  ia  of  great  practioal  value,  because,  not  only  is  it  poadble  that  by  Sw 
intmdnction  of  improred  machinery,  or  by  iaereaeed  EsciUtiea  of  ooareyance,  thrii 
piioe  may  be  rednced ;  but  the  Tcry  eiiatence  of  each  subataacei  tends  to  equalise  the 
maAet  Talae  of  tiioae  mis  now  generally  employed.  And  should,  at  any  time,  aoddental 
drawnitanflai  oaoae  the  priee  of  the  latter  to  adrance,  tliese  mbataueea  would  Oien  b« 
UMt  advastageooaly  intndnoed,  and  would,  probably,  ere  long,  aHogethar  (operaede 
the  oUa  In  the  plaee  of  wliidk  diey  had  been  ongiiMlIy  Imported." 

T«fatll«  MU.— (d.)  MI  efhKjmitiw  or  MMfiAAw  may  be  obtained  frcm  the  deo- 
jnoDiiB  ezndation  of  Tuione  speciea  of  pine,  lanli,  &c,,  as  the  Scotch  flr  (Ptniu  ti/U 
Mi<rii),thednaterpineof  Bordeanx  (J^«i«i^MtBiter],tho  swamp  pine  of  AiM>)ea(i^bNN 
^oJuKru),  the  frankineenae  pme  of  Virginia  (Hnw  l«iAi),  the  eHrer  flr  of  Oennany-, 
Siberia,  and  SwitaoAand  f^Ahitt  pieia),  the  oommon  larch  of  the  Contlnait  (Zonbc 
Xurvpitu),  and  the  torpeutine  pittacia  of  Byria  and  Oteeee  (PiHada  ttrrHHthu).  TI* 
oleo-reain  is  imported  into  this  country  under  the  names  of  common  turpentine,  Bo^ 
deauz  turpentine,  Sliaabnrg  turpentine,  and  Tenice  turpentine.  Tba  flnt  of  theae 
yieUs  the  great  bulk  of  the  turpentine  of  commerco ;  it  is  the  produM  of  the  PiitM 
paliatri*,  and  perhaps  also  of  the  iSnw  tada.  It  Is  chiefly  imported  fl«m  the  United 
States  of  America;  ft«m  whioli  looality,  in  1S19,  we  received  as  much  as  412,000  cwli. 
The  method  which  is  genenOly  adopted  tai  procuring  this  oleo-retm  is  ai  foDowi ; — 
The  tree  ia  eeleeted,  and  a  hallow  is  cut  into  it,  a  fbw  inches  fhim  the  ground ;  the  baric 
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ii  then  taaomi  Ax  »  ipaoe  ot  d^rtaan  oi  tirgtttj-  ineliM  alMve  the  hcflair ;  at 
for  Bereral  monthi — namely,  from  Hsrcb  to  October^-tka  tnipentiiw  Ann  ftom  U 
dMded  np'Tsnela  into  Ihe  axoavatios.  At  MDTeidmt  timet  Hie  ■dn-ftoid  matt 
ii  teoopMl  out,  and  pirt  Into  euki;  and  wben  Qum  im  Aill,  thef  an  Mot  away  hr 


Tolilile  oil  of  tarpenttne  la  proemBd  from  &e  oleo-rerin  by  didtOing  Uia  lattwwith 
a  due  propoTtum  of  crater.  The  turpeutiiiB  and  irater  corns  oror  togvther,  fcrming  a 
nijlky  liquor,  wlucli  on  ttanfiog,  ■eparatea  into  twxi  layen,  of  vhkh  ttie  tnrpentiiu  la 
thenppennort.  Tlieta  are  eavly  decanted  or  poured  off  one  from  flieotiiaT;  ttiat-which 
Mtniiiu  in  the  ftiU  la  redn.  Commoa  Amodeaa  tnrpenthie  yieldi  from  fboiteoa  to 
dzteon  per  cant,  of  qorita. 

The  tmpentine  whiah  ii  thai  obtained  ia  not  saflbdently  pore  for'  oomboitioi 
tlia  oamphine  lamp,  for  It  containa  a  small  pnpoctian  of  rcnn,  irhich  ii  Tciy  apt  to  olog 
it"  -wide  Thii  imparity  ii  very  earily  removed  by  a  lecond  dirtillation,  and  tl 
prodaot  which  la  fliua  obtained  ii  sent  into  eonmttaix  onder  the  name  of  mmpMu, 
ia  a  colonrlen,  limpid,  and  very  inflammable  liqnid,  that  bomi  wifli  a  ramaikably  aooty 
flame.  Its  epooifia  graTity  ii  BTO,  and  it  boik  at  a  temperaton  of  )14*  ?ah. ;  thong^ 
if  water  be  praamt,  it  will  diatn  at  u  low  a  temperature  w  212*.  Turpentine  freely 
khflorlM  oxygen  from  the  air,  andii  oonrerted  into  an  oleo-reoin.  In  the  sonnet^  fim 
mtmthjs  it  wis  take  in  abont  twenty  timeaita  bulk  of  atmoepberiooiTgen.  nieohauge 
irhich  ia  thua  produced  in  Oie  liqnid  renden  it  onfit  fbr  oomboatiini  In  the  '*''t**»» 
lamp,  In  coiuequenoe  of  the  rennoni  oxide  having  a  tendaney  to  dog  the  wick.  To 
nmedy  this  evil,  the  liquid  moat  be  n-diitiQed,  and  the  i-mpMna  dumld  be  pRaamd 
fat  well'codcd  veaaela. 

The  light  that  ii  emitted  from  ttupentine  iriien  H  ia  property  binnt  ii  muikably 
fiiid  and  white;  In  bet,  the  illaminating  power  of  eamphiiie  la  neariy  twioa  aa  great 
aafiiat  of  eponnml;  and  if  it  ware  notfbrthe  Ualnli^of  fite  eombnilibla  to  erdra 
Wicke,  it  would  bo  one  of  the  moat  Taluable  of  modern  illaminating  agcota.  Tbit, 
indeed,  ia  the  great  objeotitm  to  itinaa;  tor  it  ii  tbmid  that  era  ao  little  mlBnanaf»- 
ment  of  the  flame  canaea  the  pndoetian  of  a  clond  of  bUeki,  irtiiali  letQs  npon  the 
ftmitore  and  dreai,  aol  damage  than  irreparably.  To  obriate  thia  ai  &r  ai  poaaible, 
the  chimnsy  of  the  eamphine  lamp  ia  made  Tery  taQ,  and  thna  a  ationg  enowit  of 
■UBoapheriD  air  ia  aeoared  to  Iha  flame. 

A  niztuie  of  turpentine  and  alcobol  haa  been  naed  in  nance  ftv  tome  time  patt, 
under  the  name  of  "  &Mragt  an  Oat  Li^ptidt."  The  lamp  whleh  ia  emfdoyed  for  the 
eombnatirai  of  this  material  waa  originally  cnttriTod  by  Liidflndatff;  it  la  tailed  a 
Ta^or-lamp,  be<«aae  it  ia  conitructed  to  aa  to  oooTert  die  vrdatila  liqnid  Into  v^onr, 
which  bums  aa  it  eeoapee  through  a  number  of  fine  orifloea.  By  dilvting  tiie  tnrpsi- 
tina  with  alcohol.  Ha  liability  to  amoke  ia  conaiderably  diminiihed ;  bnt  atni  flura  ia  a 
large  qnantity  of  aoot  erolTed  when  the  rnlztmo  Ia  burnt  in  an  open  lamp  witiumt  a 
^aaa.  The  Fr«aeh  Uquid  haa  a  Tory  peooUar  odonr-  it  ia  clear  and  linqtid  like  m' 
and  haa  a  density  of  82S.  Its  boiling  point  is  IW  Pah.  When  mind  witt  wata 
becomes  turbid  and  milky  from  &e  wparation  of  the  turpentine,  whieh  tocn  fload 
the  anrbce  and  fbrms  an  oily  layer,  the  bulk  of  which  is  about  half  that  of  the  orignwl 
liquid.  From  thiaitwould  appear  thatitoonmatsof  about  equal  partaofatrongaloc' 
and  turpentine,  the  mixture  being  donbtlcas  effected  by  distilling  the  two  liqnida 
together;  tac  if  alcohol  and  tnrpentina  are  merely  shaken  tip  togrtho',  they  will  n 
unite  in  this  proportion:  indeed,  lOOparta  of  spirits  of  wine,  of  ipedflegrayitySM,  will 


only  tako  lip  I^of  tnpaitins;  aiulalcoliolof  mnehlaMdaoii^  (380)  will  not  t4he  qp 
mors  thiu  20  per  oeut  of  it. 

Whan  tha  French  liquid  iibnint  in  uLndinuyopot  lamp,  kttheiUeof  1S8  gnuM 
per  hour,  it  giTU  a  light  vhich  ti  nliout  two-thirdi  u  great  h  that  of  t  Mandaid  »gmm 

The  great  objeoliaa  to  the  me  of  thia  liquid  ii  ila  liabilitf  to  ciploda  when  iti 
Ti^ouT  bMOiDM  aaxai  with  atmoepherio  liz.  In  conwquesce  of  this  propartjf,  b 
gruteot  i^n^iifn  1^  iimaWMij  in  TMT^ipwiytilg  with  the  fluid )  tts  flu^H  an  i>ihl'i»>n 
take  place,  tlie  most  dangorou*  ivaulta  might  fbllow.    Wo  are  not  likdy  to  emploj  the 

and  Germany,  where  aloohol  i>  eompantiTalj  ohe^>,  the  fluid  is  oftm  nied  m  an  mimi'- 
luttiDg  agent  at  nulwaj  atatimxi  in  oonntiy  towna. 

(i.)  Ctat-tH^ihtlKi. — When  ooal  ia  diitilled  tat  the  manu&cbnn  of  gaa,  ■  tar  it 

fip*hwi*ij  ihr  it  ^*^tt'*BT  a  ntunber  of  oilj  aoida,  plV*^1^flt^  ».nA  neobal  bodiea.  Am  it 
comes  boia  the  g«*-worfc«  it  ii  a  thick,  daik  liquid,  of  a  moat  oSeamvo  odonr-  T» 
extiBOt  &om  it  its  Tarioua  oonititaenta,  it  ia  put  into  lai^  inoi  letorts  v  atilla,  andaob- 
mittodlti  diatillationi  that  which  comet  orer  fitat  ii  of  an  aqoeoaa  nature,  ondamdl*' 
(traogly  of  rp" ""?"'' ;  than  fallowa  a  Inxjwniah  oil,  which  floata  on  the  preceding. 
AAo  a  tinw,  a  ieamx  or  heavier  ml  begina  to  makea  ila  appearBnce ;  and  when  thia 
hqipena  the  teceivor  ia  (juoged,  and  the  firat  pioduct  ia  aat  aaide  for  tlu  manulactnnaf ' 
light  oil  or  (xude  naphtha.  The  ooal-tar  genenllj  yielda  tnua  four  to  fiveper  oeut.  of' 
thia  fluid.  Aa  the  JiatilUtion  of  the  tar  prooeeda,  a  hearj  oil,  which  fella  to  the  bottom< 
of  water,  and  ia  hence  termed  dead  oil,  come*  over.  Thia  ii  uaed,  undec  the  name  of 
orooaote,  for  ti!ie  pnaerration  of  tinthor.    Aiter  *'^»"  a  yeJlowiah  atdui-Drratalline  &t, 

mranapjit^  iHti^j  diatila  oTOT,    That  wZuch  remains  in  the  retort  ia  pitch. 

The  crude  coal-naphtha  ii  rectified  either  by  diatilling  it  a  aecond  lime,  or  hydriring 
iteam  Strong  it  and  ooUoctiDg  the  ooudenaed  produota.     In  this  wsf  it  ia  aepaiatad 

The  U^it  ■««ft">'«  thai  obtained  i«  aont  into  commerce,  and  boU  for  ahont  Zi.  4i£ 
par  gallon,  fbc  oombuation  xa  the  utfuuon  vapour-lampe  which  are  bo  frequently  to  he  aeeu 
In  the  ftracta  of  London,  lighting  up  the  atslla  of  the  poor  tiBdeatoen.  In  thia  conditioB 
it  ia  an  anbcr-coiouied  liquid,  of  a.pawar(ul  gai-like  odour  and  apirituoua  appearanea. 
It  haa  a  densty  of  team  860  to  WO— nnially  it  ii  ahont  8ST.  It  float*  on  water,  lib 
trapaotine,  and  1>°<»'V"  daiker  ooloured  by  e:qioaare  to  the  air.  It  mixei  rety  fieely 
with  wood-apuit  or  with  apirita  of  wine ;  and  may  thua  be  burnt  like  the  laat-named 

The  U^t  oa^tha  ia  fortJier  puiifled  for  cammerce  by  agitatiiig  it  with  a  little  oil  at 
Titiiol,  than  washing  with  watcv,  and  rediatUling.  In  thia  condition  it  ia  lold  aa  recttfled 
naplithn  It  fetffh/pm  fthout  4«.  per  ^ll^n^  *tmI  ia  uaed  tot  oombuatiiHi  in  the  napb^^ 
qdrit-lafiipa  which  bsTe  a  flat  wiok  and  oral  glaai. 

3fr.  M«Ti«flal«l  hai  ahovn  that  light  coal->iiaphlha  oorxtaina  a  number  of  Tolatile  oQv 
which  may  be  aeparated  from  it  by  Pactional  distiUatioa.  One  of  these — namely,. 
henaole— ia  of  great  impcttance.  It  ia  procured  by  boiling  the  naphtha  in  a  retort  to 
which  there  ia  adapted  a  worm  which  ooib  through  a  reaael  of  boLliiig  watw ;  the  wean 
ia  ao  eonatmctcd  tf*n*  all  the  vapour  which  condenses  in  it  ■haTl  mn  bta-k  *g^Tti  uite  (he 
atiU,  while  the  imnjmJnn^  T^MUT  (tliBt  of  bcnsole)  paaaea  on  into  aii'rtJwr  raeeiTer, 


tOcu^Ic 


Ml 

irtMtitktMMmdooDsotad.  Ite  beoMls  flina  olitained  is  notifled  ■  noond  liiDe 
io  a  dniUr  apfrntm,  the  tanpcnrtme  <tf  the  mm  \imtg\eft  it  about  178°  PtJi.  In 
ttia  waj-  k  krgB  (wpcrtion  «f  ToUtik  oil  b  nWitntil)  «Udt  ii  tarOter  porifled  b; 
•ptating  Uwitt  (wfinrlli  iM  bdk  of  rtHBg  mifkatU  kU,  v,  tetter  etill,  vitli  about 
cme-t8otit  ef  AmgnitiMMid;  and  then,  after  sepantiog  the  ntok  toid,  it  ii  i^tated 
wi&ailofTlMolMlN*ca.  TbenqliAaiaMnrtobedegaiiteduidAitnied  alUid  time. 
If  itbei^niied  to  bav*  the  banaalaperfaottj  pore,  it  !■  cnbmitted  to  *  eold  of  4*  Fih. 
Ihi*  ii  ;mdiiaed  hf  miang  Mlt  and  amr  togeUiD.  The  bennle  freoiea  and  leana  ik 
inpiiritiat  in  a  iald  ecaditian,  ftooi  vhiah  it  nay  be  xpatated  by  meani  of  a  filter. 

The  MB  of  iuliihiMie  atid  in  thia  poatw  it  to  Tem<w  aU  the  baae  anbetanoee,  aadto 
(Vydixe  the  broneokFOriiigaattB  of  the  naphtha;  the  nitrie  add  aadrta  dwoxyds- 
tkn,  and  at  the  aame  time  £>ma  a  ■«bU  qnantitj  at  tutnvbauole,  wUeh  gina  a 
fii^^an^  alMond-iabe  odovr  to  tte  prndnet. 

Awafriia.UHfU,ookFailgMliqiiid,ofBiadiBrelhenal  odoor;  it*  dniaitr  ii SffO— 
•imwqDBtlrttflMtainwatv.  It  boUaata  temperatoreof  ITr  Fah.,  andgireaoff  a 
wpnwi-  »l.iiJi  t.  .»y  i..<l«««».M-^  buniiig  iTith  B  Bootj- fiamo.  Itac£diSeaatthefreea- 
kgi-pcant  of  waltr,  and  tiwo  looha  Ilka  oamphor.  So-ndatile  and  eonbiutibk  li  Ae 
B^oid,  that  wh^  a  omnnt  of  hydiogcai  gaa  ia  paned  thrani^t  the  told,  or  thm«|;fa  a 
ipaDgaauiateDadwithit,  thegaawJUbomwithanititanaelyirhiteliglit.  Atmoajdurie 
aiTohaigedvithtiia'nvoiiralMbanBirithaaoiokr flamBandabrightK^t:  Qwflame 
iaaowwtin>Beof».Tioht.bliieooioiirwhBnfl>eapertiireaof  the  JetweTeiy  waalL 

Beniole  miica  bBetj-  with  alocdud  or  with  irood-«|arit,  and  the  compoond  w  for 
honiB  in  rrnnman  lampa  with  a  jvj  pmrarfOl  light.  It  ia  seoeaaBiy  that  &e  mizton 
■heald  bo  made  with  pwpw  i>roportianB,ordaefliBlight  of  the  flame  i*  Aot  good ;  fiirlf 
there  be  too moidLqirit.tlie  li^t  ia  Uoa,  and  if  too  littb  it  la  amtAr.  TheB±rtnM 
whicb  ia  fbond  to  ^m  Qie  beat  resnltB,  ia  abont  one  part  beniole  and  two  of  spirit,  of 
^eoiflo  giaTi^  B40.  Thia  mizture,  when  burning  Bt  the  rate  at  160  gcaina  an  h 
girea  a  li^itof  from  one  and  a  half  to  two  qxnn  candlea. 

The  extreme  Tolatility  of  benzole  givea  to  coal-na^tha  the  property  of  napbllialising 
air  orbadgaa;  for  if  a  little  of  the  liquid  be  placed  in  the  gw-meter,  or  in  a  chamber 
■«4'*"'''g  Bome  pieeea  of  iponge  throti)^  which  the  gw  pauea,  it  will  acquire  inerenaed 
Sfanninating  powan.  Mr,  Lntre,  Of  the  Chariered  Oae  Company  of  London,  lubtaken 
out  a  patent  for  tbta  node  of  naphthaliiing  gsB.  Beale'i  lamp  ia  alao  a  oantilT>nce  fii 
n^bthaliiing  Bimc^dierio  air.  It  cMuial*  of  a  cnp  of  naphtha  throng  which  a  rtream 
of  air  ifl  imA,  to  pam ;  **^  to  1h^Tl1Ttatft  tiM  TtdaliliBation  of  the  nai^tha,  a  hot  cu»  ia 
pboed  orer  the  e^  *o  u  to  oommnnicats  ita  heat  to  die  air  and  liquid.  "Jie  othor 
eooBtitutnta  of  eoal'tti^hdia  ne  not  w  TolatUe  aa  benaole,  and  hence  they  are  not  &t  fiir 
thft  purpoae  of  naphttLalinnff.  Mwiafl^il  atatea  that  tiie  oil  which  diatila  OTOr  from  the 
nude  oapbAa  at  a  tampatatnre  of  3SV,  will  take  fln  at  ita  toi&oB,  but  it  yieldi  BO  li 
v^ourtoooldairthat  Aa  latter,  when  paaaed  throng  it,  bnnu  with  but  a  ftebleb 
lame ;  and  die  (A  whlah  diatfla  at  a  temp«ntnie  oT  «W*  ia  (Un  lew  inflammable,  for  it 
r  ftmidi  any  oombaitiUo  v^ioar  to  atmoapherio  air. 
'    i,  which  reqnirBeaheatcf  Sir  Fah.  to  "bonk 

A  Bnid  Uka  eoal-aajilitha  ia  abo  oUained  (bom  the  diatillatioii  of  certain  oily  mattsn, 
OK  petKdenoM,  iriddt  ands  from  die  earth.  lamanyplaoeiintheneighboiiriiobdof  Oka 
O^jpian  Sea,  in  Atb,  at  the  Tegenaee  in  Baraiia,  at  Amitno  in  Italy,  at  Nenfchatet,  at 
B«lntZibiointheQt«DdIhuhyofHodaia,RtClannontandGabian  in  France,  at  Tal 
ANoto  in  Simly,  at  BtmgooD,  Bartadoea,  Trinidad,  Lake  Genda  in  New  Tork,  and  many 
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^t—   -II  -p-i—;—  a-;j.p-j-->  .  — l.wi.  J,  ^UA.  —  fc.  i  ij...ti  I  *—  A-  .pMt 

qantafp«atoM^lM«atdttpMitMfiii(iiL  ItvMn]iMqimilrnni«MibrI>«Mi 
<lSS4};«diBlU>UwMlBVMlifM*dlT(UiBwm.  Hm MBttr BvAniKoUHiMl 
il  fliw  fwi  iiiit  Fill  I  Iwg  tliiii  H  ¥11  rititiii  m  ■  TTtn  inJi^  \j  "-  °nrT 
iHuk,  a  notiflM  «f  LgidoD,  wh>  bmA  U  in  lu*  MMiAatatr  M  n  aiui^irtiiV  sRi* 
Tha<MlUpnMDndittband(/thBpioaMite*Mtiiya«^iat  bitamrvAi^n* 
aondilian  it  ii  wuUj  odid  >Mi.  It  hM  th«  odow  i<  lad  wkUr,  nd  «mtMBf 
alaalnl,  wd  niiMM  Utr  Mik  By  ww^imf  "rith  wrt^  ftmdMBIagwia  imt  un^i 
afI>gtul^•lld,faw%,  with«lilotidea(M)«iaa,  it  i*  oUmmI  m  k  talanUf  pa«  «m> 
ditiaa.  fira  faaMdssd Balkwirf  wmi^irit pdA aboirt <M  pJka  oC  eO.  hitiiMi 
•t«te,tlw(allMikpwuliu*aNMaodMii:,Thuh,wlNDiaUtd,  h  wlh^  hhiIhmN 
udimtBliiigteAeaiML  Ito^Mifleanvitf  «VMifi<»S2>tDM0;  ttfedaatSM*, 
and  onita  «  uiMhiMtitil*  npon.  Tha  «il  h  not  waUim  in  wrtv,  bat  H  adiM  «tt 
■loohol  ml  wood-qirit  in  all  pnpottMO*.    It  bKW  in  n  ladiBHy  opM  la^  wi&  a 

nliiT  mi  mnkrif  fWiai    thi  ligV  irf  Tif'-^  *- t-'— '-'r'-' Akav  tbatoon- 

•naadtlMdilatthanta  0^278  gniiM  p«-  hno^  gan  a  ii^tUwM  ^baAhmttm 
good  •gKB  M  Uut  of  a  rtandaid  ipeitt>MiidlB.    AlpMtMtthaoiliiiadMMadlbrtha 


LAMPS. 
BrtOTT  aM«  Oamam  Frinripl—  c<  tka  ■■.bjaK.— It  hai  Um  tbmif 

(tated  Uut  tin  aBplfijrBeiit  of  lan^  can  ba  dated  haok  to  a  -nrf  eadj  pariodj  indaa^ 
it  i(  gcMfilly  tluH^it  Uttt  du7  «n«  iimBtod  ^  tka  Hgjiiillaiia.  vko  u*  lady  iNid 
Q>«Bi  tot  wnamoB  iUn»iii«tiag  pn^oae^biitalaoplBaedtbenintlw  towbaof  OadMd 
ai  nnMir~-  of  ntvtali^.  The  ancient  Gnaka  van  likewiaa  aaonrtoiaBd  to  Aa  naa  tf 
]aBfa,iriiuA  VBhaTBeTMj  tMnn  tobfiUarawan  t»dvidk«T«fataUaaa,  HsadotM 

in  aoms  of  tlu  nuA  tuoieiit  Gnek  tum;  bnt  it  vat  oaotiiriM  altar  tlMt  beCx*  te 
Ttf>maTii  bafltn  to  emfioy  lampa^  and  Uicat  th^j  wan  radr  naad  in  Uu  luniaa  of  ^m 
ticji,  or  upon  anna  Ami  of  ipeoial  Icalitity.  Hut  motf  of  tLa  alaMioal  natiaaa  JviTe 
Iniiii  tiiiimliiiiiiil  linil»iiii l»m|ia  in  Hiiiamiiiliiliini  nf  iliii  ihiail  li  m  iaatiiii<[n  fml.  fia^ 
■Ithoi^  niioo*  motlTca  lum  been  aui^nad  tor  tha  onatai^  diBa  can  ba  na  dooU  that 
It  vaa  Mimat^  aaUM«tad  with  Oeir  bdiaf  in  tha  enataww  of  a  aod,  and  bA  it  WW 
neant  to  ^pify  the  d^aitnn  of  tbe  ^iiit  or  vital  flie  ton  ita  toail  *-'f»™*  of  tfaf. 
Tbia  ia  daaxir  aet  fbfth  in  many  of  tbe  beaotiful  devioea  wbiob  ■Jftgn  j^  ftniffnnl 
lamps  of  tiu  eail;  QrBeki,  whms  the  tmmorlaUty  of  tha  lovl  and  it*  departun  bmlbe 
body  i«  n^naemted  1^  the  cac^e  of  a  butterfly  frotn  an  apparailly  dead  (duywlia. 
Tbe  tondnuKiy  of  Fliny,  St.  Augiudne,  and  othen,  baa  indnctd  a  bcUet  &at  in  ■fiiy 


Ciooi^lc 


itUiM  e»  «a  iKOXKn, 


■lilii  liiilMiiiinliiiiiliiiiiii  iilMiil  ill  ililiTi  lUi  l>iinii  wmi  mlil  tn  liiiiiliiiini  Bi illiiiiiilin 

eeBtBria  Bftgr  dw  tnab  had  heea  okMd  ^;  Wt  nona  of  tliesB  axe  niffloiaiitlf  wall 
iwifhewtiaatefl,  uHwllhrtiwIli^  tbat  Uwta  «Bd  otlier  antliwt  hare  tekm  gnat  pun* 
to  flfiiMii}'  tf^fli^  trothAUuMi* 

b  H  TBiy  protaUe  tbtt  tlie  Mdk«t  ltM{«  vera  not  nude  of  any  let  fonn,  bnt  tiwt 
ilw  flu  or  oQwM  plaaal  la  ny  coMorieBt  T«Md,  and  find  bynwuuof  abondle  of 
nultea  or  dried  moa.  A«  drfilMtKn  adfUMd,  ad  tbe  neoeiri^  for  aitifleUl  li^ 
iiirtiwiiiil.  attantim  woigJd  nataraUj  b*  dinetadto  the  tona  beat  luited  to  the  wattta  of 
llwpe^ile;  aad  It  bTaiylikafydiat  at  fliatdiA hap  wai nothing mon  Oun  a  oiiCDlat 
VMad  or  aaneer  Mnttfan^  fli*  tntnfc—HMe  matariiL  I^mpa  of  this  deamiptSai  an 
BtiH  employed  on  ttw  Oootviest  Ibr  poipoMa  «t  gonanl  illaioiiiation.  It  ia  thou^  hj 
•ome  penona  Oat  tite  bnp«  of  ttaa  fiigins  dhided  to  in  the  Oo^  of  St  Hatther 
(efai^  iXT.)  we  nRdf  mda  of  porMlafn  or  inn  oorerad  with  (doth,  and  ata^ed  in 
Daarftt,aAdthatdiea>»eklBdof  kmporlMcliwaaiuedbrthaaaldian  of  Qideni; 
bat  we  haTB  no  {kmHItc  taathaany  b  aopport  of  aaoh  aa  opinKm,  althou^  tiiere  ia 
^entf  of  eridsnoe  to  ifaow  that  Inipa  trinmad  with  oil  were  in  nia  kog  brfbn  that 
time. 

tkb  next  iMpnawwiit  fn  tfae  fan  and  coDifaraetion  of  the  lamp  {a  to  he  aeen  [n  the 
~  n  and  Poopaii.    SnmplaB  «t  Aaae  are  to  be  fbund  at  tha 


mnaemninEoH^;  but  die  flnaat  ipednwna  bekng  to  tlw  Sing  <rf  Ka^ea,  wbo  hat  a 
cdkotionof  anehatBCuatPoitid;  iBfhat,inthBaiz(hhallof  thatnntaanmttM«iaa 
Inge  edlectioQ  of  brnja  taken  ftou  tfaa  buried  eilfea  of  Pompeii  and  HcnshBeant. 
BarfdM  wllkl^  lioehi,  BartoH,  nd  RMMti  lam  poUiAri 
deaoi^rtlona  and  drawingi  ofuan^  hmtbada  of  audi  laa^ 
dttt  ware  in  Aa  nuaacna  et  Italjr  dorfn;  the  tfdtarih 
eenbirr.    The  oommon  fbtm  o<  all  of  ttem  fa  that  of  aa 
dmgated  veaad,  like  a  boat,  havkg  tibe  wlA  at  ena  end 
(Rga.  S,  T,  and  B) ;  at  ottMr  titnM  K  vm  a  afanj^  dan, 
wiA,  a  Ivda  fcr  die  wide  on  one  or  botii  aide^  and  «& 
tig.  >.  apeitim  In  fln  oaotie  tot  wajiplybig  Oe  cA   (Fig.  V}. 

I^mpa  of  die  fbnnar  deecc^tiaa  an  atQl  iiaad  by  fin  poor  of  flu  Orkney  and  ffltat- 
landlalfa. 

The  matoiiBl  of  which  the  Qredc  and  Boman  lampa  wwe  contpeeed  waa  ohMj 
though  aome  of  die  better  aoii  were  made  of  bronie,  and  ereii  of  ailTer'and 


^84  Discerui  or  tex  kboamb,  ujcf. 

gold.    A  few  uuiient  Unpi  of  iron  haTS  iIm  been  diiooTend,  but  tfae;r  *"  ootniM*- 

'tirel;rve,pechapibecBiueof  the  perUhattU  DBtim  of  Uie  inetaL    In  the  muasnm  «t 

Ptntiei  tlisre  an  MTenlinnilMnp*,  tofgether  «idi<Mia 

of  fflUiS .  bU  4^  which  wen  takm  bvta  ihjs  Tuim  of 

Herculaneum. 

Haeh  ingtindtjr  wh  exIubiUd  by  the  Greeks  and 

■upporta  (the  Ajiavuni,  Imiftidttria  or  pawrftfatnt] 
whioh  held  tbe  Iimpi.  At  fint  theia  were  compowd 
of  oane,  and  the  Clrsaki  in  kU  thar  deo^iu  narer  leal 
light  of  thia  fact;  ocaueqQeiitlf  we  flod  a  varietf  of 
vegetable  fonaa  blended  with  the  atiff  reed,  giving  it 
lighfauaa  aod  elegaooe  =  tibe  twining  irj  and  the 
gnoafol  acanthna  wore  freqnenllr  aaaooiated  ia  Ail 
ntaiuus'-  WiUi  the  TtfrniaWi  howeTtr,  the  unuL  an* 
peat  va*  a  ti^od  nating  on  lien^  feet. 

At.a  Tei7  Mi^  period  it  mnat  bare  te«n  obMned, 

HC'  !>-  beyond  «  certain  point,  the  flame  beoame  dull  and 

■Hoky.  To  remedy  thia,  it  vh  cnatomary  to  qilit  the  wiok  up  with  a  nnmber  of  amafl 
flainet,  each  of  which  would  allow  the  atmoaphera  to  play  freely  atonnd  it,  and  thoa  to 
keq>  iqi  a  tolerably  good  combnition.  There  is  no  doubt  that  thia  derioe  waa  well 
known  to  the  ancienta  (Fig.  8),  though  it  i*  generally  oonvdeced  that  Dr.  Franklin  waa 
the  fint  to  dkow  that  the  aame  quantity  of  ootton  divided  into  two  wicka  gires  a  betttt 
light.tban  whoi  it  ia  uaed  u  one;  but  the  difficulty  which  preaenla  itself  in  ^  em- 
ployment of  each  a  contrivanoe  ia  that  of  keeping  the  wioks  equally  well-trimmed.  To 
obviate  thia,  the  flat  wick  waa  inrented;  and  thus  a  thin  gheet  at  flame  vni*  prodoeed, 
which ,  fUowed  of  much  more  perfect  combuation.  NeTerthelesB,  with  all  theae  im- 
proremenb),  the  lif^t  of  tliu  lamp  could  not  be  increased  beyond  a  certain  point  without 
its  becoming  dull  and  the  vick  aooty ;  and  conaequently  fbi  many  years  the  lamp  waa 
rarely  uaed  in  the  apartmenti  of  the  rich,  tar  teat  of  it«  doing  bano  to  the  walla  md 
furniture  by  ita  giieat  tendency  to  amoke. 

In  17^,  however,  aa  we  have  already  add,  a  greft  change  waa  efieded  in  the  a^  of 
illumination  by  the  diaoovery  of  M.  Argand  of  Geneva,  who  fbond  that  whenever  a  due 
(upply  of  atmoqiherio  air  waa  famished  to  the  inside  as  veil  as  the  outside  of  a  flame,  the 
combiuttion  of  the  oil  might  be  kept  up  to  anyaJnonntwithoutdangerfromamokeorbad 
ttnell.  The  plan  which  he  adopted  for  accomplishing  this  waa  very  simple.  He  mads 
the  wiek  hdlow,  and  plaoed  a  glaag  around  it  bo  aatojecure  a  atrong  cnn^nt  of  atmoa- 
phcrig  air  to  both  adsa  of  the  flame. .  We  ihaH  have  occaiiati  to  describe  the  detaiU  of 
his  contrivance  vrtun.we  come  to  the  subject  of  the  various  Argand  lamps  at  present  Ja 
use. ,  AH  snbaequant  impmvaaeats  on  thia  invention  of  M.  Atgand  have  been  with 
the  view  of  adjusting  the  wick,  of  regulating  the  supply  of  oil,  cf  doing  away  with  the 
ahadow  cait  by  the  reservoir,  and  of  directing  the  .current  of  BtmoB]dierio  air  into  Aa 
body  of  the  flame. .  The  fltat  object  was  accomplished  by  meana  of  a  ratdtand  pinion,  or 
by  apoint  wodingin  the  threadof  aaetetr;  the  second  by  various  forma  of  fountain^ 
syphons,  and,  in  the  Carcel  lamp,  by  means  of  a  piston  which  is  worked  by  machinery. 
tha  wick  has  also  been  modifled- in  its  oonstrudiou  so  aa  W  suit -the  oondition  of  the 
oil ;  it  is  made  of  fine  web  when  the  oil  is  very  fluid,  and  of  coarse  web  when  it  is 


thick,  ^le  diiid  otject  hu  bean  ■ocompliihed  by  giTing  the  itwrraiT  an.  uhidIm; 
fimi — tioM  wai  Count  Enmfind'i  inTantioii — or  by  plmdng  it  aborv  the  lerel  of  the 
Same,  m  in '  Parkei'i  luupa ;  and  the  fiinr^  by  contnetiiig  the  glu^  imiaedtately 
nomd  the  vidi,  or  hf  putting  ■  metklBo  din  into  die  centre  of  the  flims,  u  in  the 
Terta  lunp ;  or  by  dropping  a  bnn  nipple  over  it,  ai  i*  the  cafe  with  the  aolar  bmp. 
in  theae  oontrivancea  increaae  the  mpply  of  air;  anS,  by'bieaking  its  conrae,  they 
eanae  it  to  impinge  upon  the  body  of  the  flams. 

For  the  oombustioD  of  vaUtUe  oUi  and  naphtha,  lamp*  of  Tery  diS^mnt  oonitnotLon 
are  te^nired ;  capecially  in  thoM  cMei  There  the  dl  or  iptrit  ia  to  be  oonnnned  in  a 
gaaeooi  form  without  the  ud  of  a  wiok.  We  dull  deaciibe  theee  lamps,  which  an  of 
DompantiTely  modem  inTsntion,  when  we  ipeak  of  Beak'a,  HoUaday*!  and  LndJindoTTa 

With  an  lamps,  however,  the  great  priocipb  th«t  la  to  be  l^opt  in  view  Ii,  so  to 
adJnatlheiapFly  of  atmospheric  air  to  &e  oombuatiblej  that  on  the  one  hand  the  Same 
shall  not  erolre  smoke,  and  on  the  oflier  it  ahall  not  be  cooled  or  orer-bnint ;  fbr,  in  the 
one  case  there  is  too  little  atmospheric  air,  and  in  tte  other  there  is  too  mni^ 

JCwM^Mwitt  0/  Lamp*. — I^mp*  wiU  not  bum  in  a  tatiefootorjr  menner  if  tbey  ai« 
netkept  cleea  and  well  trimmed  1  fir,  in  the  fint  place,  nearly  all  the  cola  wUah  ate 
Hade  n^  of  at  the  present  time  are,  more  or  less,  drying  in  thrir  natoiB,  and  oonss- 
ipiectly  they  are  apt  to  become  thick  in  ^  lamp,  and .  to  clog  its  sereral  qpertnna. 
Vhenerer  this  oooora,  the  lamp  oeaaea  to  bum;  and  them  i*  no  help  far  it  hnt  a  good 
leaning.  Thif  iaaooomplished  by  diainnig  oat  all  the  Oil  ss  completely  ss  possible,  Ih«i 
cikarging  it  widk  a  strong  salnlion  of  soda  or  peariaeh,  idiiah  oomhinea  with  the  (dl  and 
Ibrms  soap.  The  sfdntion  ought  to  remain  in  the  lamp  ttg  twsntr-fonr  home,  and  it 
shonld  be  fiequeotly  agiteled;  bat  can  AonH  he  takennot  tospillany  of  the  Uqutv 
onr  thepaint  orlacqoeiingof  thelanipilbrfoarof  dienltingitoft  After  it  has  stood 
inthiswsyfcT  the  necesssry  time,  the  soapy  liquid  may  be  run  out,  then  washed  deao 
away  with  warm  water;  and,  tinally,  the  lamp  is  to  be  well  dried.  Borne  of  the  nry 
•wuutm  oils  are  so  liaUe  to  remiify,  that  it  is  necessary  to  change  the  wick  emy  day : 
thia  ia  the  case  with  the  oils  that  are  used  in  Parker's  hot«il  lamp,  and  oonaequenUy 
it  is  tdnnned  with  a  very  short  wiok.  In  the  leeood  plaoe,  the  wick  should  be  pniperiy 
attended  to:  if  a  solid  wiok  is  used  it  should  not  be  twisted  too  light,  Ibr  fear  of  atiqipiiig 
the  o^illarity  &t  the  oil ;  nor  ahonld  it  be  too  looae,  fin  then  it  is  apt  to  accnmxilate 
soot.  If  the  Argend,  or  hollow  wick,  is  empkiyecl,  it  should  be  eelected  with  dne  regard 
to  the  quality  of  the  (ril ;  for  a  thick  or  fatty  oil  requires  a  coarse  torture,  and  a  Tery 
fluid  oU  a  fine  one.  The  top,  or  carhoniEed  portion  of  the  wick,  should  always  be 
removed  immediately  before  the  lamp  u  lifted ;  Ibr  this  is  so  changed  by  the  action  of 
heat,  that  the  oil  will  not  rise  in  it  \  indeed,  the  common  oils  am  so  disposed  to  char  snd 
Aog  this  portion  of  the  wick,  that  it  tonutimei  require*  removal  several  times  in  the 
ocuno  of  an  evEiiing.  The  wick  should  be  cut  perfectly  level,  or  the  flame  will  be  itre- 
gular,  and  will  inu^e.  lastly,  in  cold  weather  it  is  advisable  to  warm  the  oil  before 
the  lamp  is  lighted. 

Th»  rtlifiM  lUmiuiiatms  AiMr  and  XmiMty  of  dijirtni'luiiifii. — This  is  a  subject 
which  has  not  been  well  investigated ;  for  the  dilBcnltiee  coimected  with  it  sro  extremely 
great.  At  the  Exhibition  of  13S1,  there  wen  forty-nine  lamps  sent  for  examination; 
bat  the  juron  declared  that  it  was  a  matter  of  impoasibiUty  to  teat  their  value.  M. 
Feolet  is  nearly  the  only  pwson  who  has  devoted  ettentionta  this  subjeet;  and  the  fol- 
lowing table  is  constructed  in  great  part  fron  his  invesiigati<ms: — 


C^ooglc 


aBKUHof        ■qaal 

UOcntu      wdibt. 

1.  TeltaUmp  vitlunit  button  (tKiiiphina)    .        .    llDpaini     2'S  lU 

3.  Ditto       ditto       ditto       (with coal-naphtha)   136     „        20  147 

3.  CtuniDDD  Aijuiil 3fO     „         4-0  114 

4.  Caroallamp 630     „         70  111 

6.  Siniunbn,  with  latcnl  ftnuttain     ...    270     „         2-9  IM 

6.  Thilorier'i  or  Padcai'i  lau^   .        .        .        .    7B7     „         7-6  M 

7.  Sinumbn,  with  fountain  shore      ...    646     „         6-3  9S 

8.  Commoa  (iiiuiDbim S4J     »         ^'0  ^1 

9.  Gaiard'i  hjdrortatic 621     „         4-5  86 

IQ.  Comnoii  open  lamp 103     »         f>'9  TT 

11.  Eclaingsaagu S43     „         21  61 

12.  Fountain  lamp,  with  flat  wiefc        .        .        .     l«fi     „         0-9  64 

13.  Domg  AigMid 100     „         3-1  63 

FiwirtiM  «/XM^n.— ^Tboie  ue  to  eioaedin^y  numemia  that  it  ia  not  pcwibto,  in  a 

woiklikstliBpraMit,b)giTa  utyHung  nan  than  srarf  gennal  MOOOBt  <d  Urn  miHt 
Indnd,  thdre  an  Init  few  leallf  diiliBCt  prinaqdei  inniiad  in^w  «a». 

■touiloB  of  lamps,  notwithstaocUng  that  thera  are  m>  mamj 

and  ananganent ;  we  dull  hare  : 
]f  any  lamp,  alUa  we  hava  bi 
_  IT  to  add,  that  we  an  indebted  to  the  "BwydnpaJia  of  IkmHtJcjUaoataty"  fcr 

many  of  the  ilhubatumi  which  we  an  aboattsoibr,  tadtiiatae  iiailw  iiill  lliwiiiii 

find  a  my  good  dexinptlonetthelamptaiinriniue. 

1,  a^— -»—  nn  Kaaff,  wrtthvat  «ttr  •lM•.r_Ottb«MawMaT■nT«■ri:— 
(a.)  IJU  Conmm  XoMp  a/  O*  Sinttmd  oatf  Orbtty  Ummb  (Fig.  1(^.— Tkia  is  eta- 

trired  for  ttke  oombnition  of  oofnmoa  flih-oil,  aad  the  wick  that  ia  nwd  it  nothing  mum* 

tiian  a  bundle  of  dried  mihw.    A  lamp  of  nmilar  otmalnotion  ia  oMd  by  tha  Eqai- 

man,  who  employ  a  wick  of  dry  moL 

(i.)  2%*  Common  SlrtH  Zonp  (Fig.  11}  wat  omse  to  ba  aeao  at  theatallaof  par 

ttadMmen ;  thongh  it  ia  now  almort  entiidy  diqilaoed  by  the  caanMni  uaphtfaa  UapL 


Rs.  IB.  ng.  11.  Flf.  IS. 

It  ii  a  tin  Teaael,  with  one  or  two  aponta  emerging  from  the  tidea  rloee  to  the  b 
Usee  are  packed  prattj  tightly  with  cotton  wick  1  and  being  oonitruotodca  the  pti 
of  the  bud-fountain,  the  oil  flowi  tery  tteely  lo  the  toji  of  the  wide,  but  doe*  n 


wt 


■d  u  Aa  nnra*  ftr  tba  ail  b  ibM*  tbe  iMol  a<  A*  «idb,  tiM  i«M  kuH  witlt  th* 
•ne  brilUmcf  H  IcBf  M  my  oil  Toiuuni. 
(A)  n«  (^MM  DhnmCm XaMf  (Figi.  13aiidl4)  uinMi«  toflt  •  oandlartiok.  It 
b  a  vwf  •nvmnioil  luip ;  thon^  frmi  the  oinniinttaiiea  that  tiio 
oonndeiaUe  dutmoe  abore  dio  leral  of  the  oil, 
in  gatting  tha  lamp  to  bom  when  the  oil  it  at 
■11  thiek,  <B  when  tiie  wiok  ia  ologgad  bj  age. 

2.  ee»»mLuar'wtth»slMa  Mated*. 
— Hoitof  tbepreoedmgiBBfbeiiiipiaTedbyiai- 
nnmdiiig  tfaefluae  with  a  ^aaa,  to  keep  (dC  O* 
omrenti  of  atmoapheria  dr,  irtudi  eanw  the  li^ 
tofUcker.  Thepriiuiptlof  theaemMfnatnted 
in  FIgi.  16,  10,  Bid  17;  u4  to  the  Mms 
categtoy  helong  the  flattmg  nig^li^  (ngi, 
18  aad  19),  wliidt an  eUberpteoaaiif  wazadwiA 
•Bpinrtadaa  atripeof  tin,aBd  kept  flaalii^  ^rJ 
Hi.  11.  tit.  Ii>  ■»*■"•  of  «"fc.  or  daa  Utfle  o^  of  thin  bnui 

Idwead  with  a  btUow  ^BN  tabe,  in  wUA  the  oa 
riM«KndlNmia.  Thaaafctylemp i/ll»a>tiMr(«y. *)i, imtMng.^,^ flnw  b w— ™ 
lamp,  the  flame  of  irttieh  ja  aKBondsd  hf  a  diMd  of  win-  „ 

gants;  nd'in  the  kmprf Upton  and  Bobeita  dian  la  an 


S.  ■— ■  nw  Lwy  with  OKTd»Uar.--lt  ia  fcand  that 
wbeQ  a  cment  of  ataiu]qilierie  air  ia  made  to  inptnge  oo.  thebne 
of  »  common  lamp,  tha  light  ia  much  more  etarfj- and 
Taiioua    eoDtrimoea  li«ra, 
theraftre,  heen  adopted !(«' tha 
paipoeeof  »*^"**'^  thiti  aa, 

or  caulnotiug  of  the  ^eia 
imnifidiatelj  aimmd  the  flama 
(fig.  SO);  or  Owfizingof  a 
metal  or  mlea  diso  anmad  it 
{Fig.  21) ;  or,  hotter  ttfll,  Oa 
dropping    of    a    perfiinted     If  ■  u.  n*.  Uk  Fi«.  17. 

nipplo  orer  the  flame,  aa  ia  ae^  in  Fig.  33.  Th*  laat  eooatitataa  the  principle  of  the 
wdar  lamp,  to  irtuoh  we  atudl  ban  [ineaalnii  to  ndbr  by  and  bjr.  It 
waa,webdieTe,fiiat«anMndbT  Mr.  Bobnti,  ^  miner,  and  wa« 
■pplled  to  Ua  ism  of  Oe  improrad  'Dnwj. 

■  ^i^-*  *— ^r — ^^'*  diftta  from  all  o(liet%  ia  the 
aimtmrteBee  that  the  wick  aa  well  aadteflana  iahdlow; 
^  it  ia  w  ooUri'rad  tiiat  a  emiMt  of  atma^limo  air  playa 
an  bodi  ndea  of  the  flame^  aa^  ao  indoaaaa  ita  MUianc)'. 
Than  are  agretal  madifleatjopa  o<  thiilaap,^  which  the 
lit.  U.  Hf.  I*.      bUowiBg  are  the  moat  ii^Mtnt. — 

(i:)  OMWNM..lryMrfi;««v(Pi«.3^wluoboaMiBtaofaTaaaatoboUaMoa;  a   I 
lanAtoatqiplfdMbunBT;  aadBiaRangnBantal[iia^iNtiiigtlteiKdlowwidE,a>d   i 

Coogic 


ollowing  »  nqiply  of  (Umoylwric  air  on  both  adBB  of  tha  fl>iB&  The  oQ  ia  put  inta 
tho  TIM  •  by  niHCmriiig  U  bimi,  ■odthim  roaniDg  in  tbe  oil  tfanragt  ttto  hola^  « 
dM  tlmm^  the  ^tratoie  b 
tha  bottMn,  irhkh  U  uidiIIt 
cloMd  by  the  pbg/.  The  hd* 
di*  thanoliowd  bydniriDg  np 
the  hii'f^if  fit  ^lioh  commno^ 
cate*  with  a  diding  tube  Jk,  and 

oni.   When  the  lamp  if  lietod, 
the  handle  f  ia  to  be  duf  wed; 

thnmgfa   the   hole   d   into  Urn 

ciateniti  and  from  thia  it  raaa 

the  wick  h.     TUa 


Kg,  JO. 


Fig.   11. 


Kg.  a. 


by  the  aide  lube  i  >  into  the  conical  chamber  e,  whieh 
>.Ji..nT»jf  conaifta  of  two  tubea,  ik,  II,  one  within 
the  otlier,  and  joined  at  mm,  n  aa  to  make  a 
cleaed  receptacle  for  the  oil.  la  thia  receptaole 
the  wiii  ■  pUya  fieely  up  and  down ;  and  it  ia 
kept  oonatonlly  immeraad  in  oil,  as  big^  ti  the 
aporture  d,  in  the  datem  t.  j>  ia  a  cup  plaoed 
at  the  bottom  of  the  chamber  to  receiTe  any 
oil  that  may  run  over  from  the  wick.  Atmoa- 
pherio  air  tiao*  freely  through  t  into  the  eentre 


of  the 


alao  blowa  i^on  the  e 
teriorof  it:  the  cauae 
of  the  cnnent  of  air 

whieh  ttat»  on  the  tc^ 
of  the  bnmer. 

Many  forma  haTe 
been  given  to  thia  lamp 
of  M.  ArggnJ,  acootd- 


ia  the  reading  or  Gam- 
bridge  lamp  <Fig.  2t),  ^-  »■ 
the  well-known  table  lamp  (Fig.  SU),  and  the  anapended  lan^ 
{i.)  ZA«  Bmnferd  or  Jitmilmr  IMt  Lcm^  ia  an  improiT»> 
ment  on  &a  lait      It  waa   eootaind  by  Count  Bomfo^ 
tor  the  pnipoaa  of  aToiding  the   deep  (badowa  which  an 
produced  by  the  reaervdn  of  the  preceding ;  and  it  became 
ao  great  a  favourite  that  even  to  thia  day  it  ia  Tcay  gcnsrally 
Fig.  U.                need.    The  oil  ii  ctmtiined  in  a  hollow  ring  which  is  plaoed 
a  little  below  the  leTsl  of  the  Same ;  and  the  ciatam  ia  fed  by  metuu  of  two  tnbe^ 
which  aim  aerva  aa  aupporta.     In  oider  to  diffiiae  the  li^t  atill  mne,  the  buntei 
gnnmd-glaaa  ihade,  which  almoat  entirely  conoaala  the  ring  (Fig.  38). 


(c)  Arim'*  Smimira  Laxip  yi 
lamp^  beoniM  it  did  tiray  with  th 


A  patented  in  1820.     It  vu  called  thft  shadowIeM 
lUght  iludcnrirtdcli  Ii  ahnijn  peneplible  iutKs 


laaL     Tbe  impTDrainent 


_^ tbreefold:— «i«t, 

to  piMent  a  Toy  thin  edge  rai  the  outside ;  noondly,  the  f^am  ii  shaped  in 
difhae  the  light  orer  the  edge  of  the  ring,  and  undgr  it;  (nd, 

thiidlTi  >  oonical  refleotar  ia  {daoed  aioinid  the  innv 

^Mm  a  little  abore  the  flame.     All  theM  Mnage- 

menti  are  lepwaanted  in  Fig. 

27,  -whieh  ahoira  the  lamp  in 

{d.)  Quarrel  Simmira 
lamp  (Fig  38}  la  anotberoon- 
tiiTMiM  tot  e&cting  the  Mine 
ehjeot  aa  PaAcf** ;  hat  the 
berelling  of  the  Tcservoir  ia  on 
the  mdec  nir&oe  of  the  ring, 
1  of  the  upper;  and  the 


Buffidently  large  to  nach  to  the 
yary  outer  edge  of  tiering. 
^     •  (*.)  7%t  Irit  Xa*vi  ia  one  ""     ■ 

of  the  tDoat  recent  improvemcnta  of  the  Bumlind  and  A^aad :  it  difibn  Yarf  UtUa 
e  preceding,  esoept  that  tbe  ooter  edge  of  the  """'I"  ohamber  !•  rednoad  to 
bead;  and  the  gnmnd-^aM  ahade  ia  not  mly  Inoiight  to  the  Tray  fhxt  of  the 
ling,  bnt  ita  body  ia  fbrmed  in  auoh  ft  mj  a*  to  bulge  OTer  it.  By  thaaa  oontriTBnoGa 
theihadoir  of  the  reaervoir  i«  reduced  to  a  minimum. 

(/.)  QnmnTi  AIUoh  Lamp. — Thia  maib  the  next  attempt  to  impmre  the  Ai^and, 
by  eanying  the  reeerroir  for  the  <»1  over  the  flame,  and,  therefore,  out  of  ^  my  of  ths 
■hadov,  instead  of  having  it^  at  in  Bomfbrd'i  eontnvanoe,  around  it  and  a  little  below 
it  The  oonilraction  of  thia  lamp  ia  lepreaented  in  Fig.  29 :  A  ia  the  renrvoit  for 
holding  the  ml,  which  ia  introduced  thiani^  the  two  ralve-iw^  B ;  0  ii  Iha  tdba  Aat 


Go(i.;lc 


4W  iBnmmm  or  luefs. 

MwhMtailtollMcMeniD;  and  V  t«  ■  iTphen-Tiln  fer  adaMfag  rtnoiflMrifl  afar  to 
ths  iMVTaiT,  M  u  to  imd^  ^w  plaes  of  &i  i*irnwmiHl  oL^  0  it  a  fJ  ■■■'***  tut  xanlstiBy 
tba  luigjit  of  the  >rick.  The  vhole  ii  awJiMed  in  a  tnlip-ihaped  glui ;  and,  vidi  Om 
tooapticn  of  the  cide-tubsi,  tiun  i«  nothing  to  piodiue  a  diadov, 

(f .)  Arbr'i  Sot-tS  Lamp  ia  ocaubwited  winewhat  like  the  praMding,  diira|^  • 
coDliiTaiMe  ia  adopted  fbr  iwUng  the  oil  hot  helbre  it  readm 
the  vkk;  by  vhidi  means  it  beoomea  nore  fioid,  and  hmna  wlA 
greater  hdSty-  Fig.  SO  ahoira  the  plan  of  this  lan^.  Th 
naesTmr  ia  abora  the  flame,  and  tlie  top  of  tlM  ^ata  ia  fitted  into 
an  ittm  ohiome;,  whiah  Tadiatea  beat  rtrj  treAj  to  As  laatr 
voir.  Ke  <h1  pUM*  down  throng  a  Utenl  tab*  to  ttw  cIMvb, 
and  then  ia  a  atc^  in  HiB  tabe  to  cat  off  the  aop^  of  oil  irfaen 
iiiiiiiiaMij  liie  wieka  are  very  abort ;  and  inatead  of  their  bong 
adJiiBt«dbTlheTaokandpinion,amoTeinQntf»giTen  tothe  g^aai, 
which,  b7  ita  position,  regnlatea  the  intensitjr  of  the  flame.  A 
painted  ahade  ia  put  over  the  whole,  in  order  that  die  liaijluil 
may  be  hidden.  The  advantage  of  thii  lamp  ia,  that  it  wiH 
conaome  tiie  Tery  oommoneet  oil  witbont  producing  an  nnpleaaant 
amell.  One  caalioii,  howerer,  ia  neceeaary  in  the  managcanaat  <d 
it-«amely,  O^  tb»  nmmrab  be  fflad  quite  np  iri&  oil  bdbra  tiia  lanp  ia  Hgirted. 
If  Oda  be  not  attended  to,  the  air  eontainad  in  the  ohamber  will  eip^  by  A*  MtiM 
«r«B  heat,  and  the  oa  w(tt  be  fbroed  ont  vrer  the  Wkl  and  wai  im  about. 

(h.)  gMK>  Airafii  J—y.— In  aHAe  pteeedtngeontriraBoee,  the  wipply  of  oO  to  the 
rtaaiii  liiitiliiffj  iMMiit'lij  lliiii«nilliiilj  iif  Oewick.  In  atane  caaaa  it  ii  aanatodby 
the  gravitation  of  Oie  <nl  ftm  iiiwii*  <»wrtillrtiia  rlii  liiiliiif  llii  jmbp  BM  Jt 
haa  alwayt  been thon^t  deamble  to  ^m<m  ihttmm^ok  ta  ftaM^ «r 
body  of  the  lamp,  eo  that  the  nnnghtly  appeaianee  of  the  chamber 
mi^t  be  BToided,  and  the  dudow  wUdi  it  inTaiiihly  caata  to  k 
greater  «  le*a  extent  upon  aunwuKKng  ofafeoti^  «itii«ly  prevented. 
Thia,  however,  can  only  ba  aoooBpliahed  by  meana  of  aome  power 
whereby  Qte  oil  ihall  be  preMed  np  ftmn  the  wdl  in  which  it  ia  ood- 
tained,  to  the  lerelof  the  flame.  **Ta  eflbct  lUa,  two  methoda  have 
been  naorted  to :  one  ia  on  a  hydroatatio  prinoipla,  in  the  manner  of 
Hien/a  fbmtinn,  where  the  aB  is  plaoed  in  the  body  of  the  atem,  and  ia 
laiaed  to  the  wiek  aa  it  ia  wanted  by  Iho  ptewuie  of  a  oolnmn  of  sane 
finid :  in  the  other  method,  the  oil  ia  fbroad  by  doek-woik  meohanism, 
ai  In  the  lamp  of  Carcel  of  Pari*.  The  flrat  aneeeMfOI  attempt  of  thia 
kind  in  England,  waa  in  the  lamp  inventsd  by  Mr.  Eeir,  about  forty 
yena  ago,  i^on  a  by dwatotieal  principle;  and  althongh  It  ia  notnted 
at  jreaant,  beiaf  aapataaded  by  eontrivaoeea  of  a  nnitlBr  kind  by  other 
mmaftelaieTB,  yet  it  will  Mare  tO'  iltorttMe  the  genual  nalore  of  ftaM  lamp^  of 
iMA  Bvnal  rarietiea  have  b«en  branght  partially  into  n»e." — fWebatcr  and  hrfcer, 
p.  ISQ).  Fig.  SI  repreaenta  Eeir'a  lamp,  the  vaae  and  pedeetal  of  wUeb  are  hollow. 
*  ia  a  tube  into  whioh  a  eertain  quantity  of  aalt-and-wster,  having  diree  thnea  the 
apectto  graTtty  ef  etl,  is  put  Upon  thia  ia  poured  the  oQ  nntil  the  tube  ia  AiIL  The 
biinat  er  aolntianof  nH-and-waler,  runs  down  tntothe  pedestal  of  dte  lamp;  and  when 
&a  «1  ia  pomed  npon  It,  the  latter  by  ita  wright  fbrces  up  the  fbnner  thrangb  a 
■eacnd  tabe  t,  into  a  diambsre,  in  tbe  tipper  part  of  the  body  of  the  lamp,  and  the  ofl 


Fig.  ». 
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«dr  tBtlM  top  of  tba  oluatbaT  Bi  On  ptdntal,  Tbil«  tbe  tobe  *  pUMK  dowtt  to  th*  bottin 
ofk.    Hn  briasianptitMntodb;  dugout  liaMiftud  the  oil  by  dot*.    Htnr,  In  ooii- 
MquetiM«f  A*  gtMt  vei^t  of  Ua  bime,  M  Bompared  with  that  of  the 
gO,  thslatlwiifaMd^  tothabNmeru  &«  wit  i« oonnunMl ;  ■&& 
thai,  bjr  a  Hrt  «/  Mtasl  qrmg,  tha  flav  of  oil  to  the  vick  ii  ooa- 


mtendMed  into  the  lamp,  Am*  to  a»  mtnmmtj  tor  t  ftmher  additioa 
of  it 

SimilaT  lan^  Imto  ba^  BOBatnuiM  n4h«MBMi  prinoiple  by  Xing, 
Barber,  and  otheiai  but  thcj  an  all  iIIWnl  «a 
they  are  not  innoh  in  Tagne,  ■Mumgh  th^ 
Ught  amd  elegant  qipeanoM. 

(k)  rtrJtm',  Jtaif«  Xoay  (Fig.  13)  la  a  wry  oanpliritot  4*^ 
tatna,  Thidi,  like  the  foontaio  of  Hiero^  ovea  Ui  aation  to  eoM[BBMai 
air.    EztenmDy  it  presenta  the  appeuaoae  of  a  "^^m  Mmoimtei 
by  the  lamp ;  but  vithin  thii  colDnm  tlun  ia  iithfiT  eyUador  iriiiA 
'■'"^■'"i  the  oiL    Thii  cylinder  mnjt  be  nmond  befix«  the  laa^  can 
ba  ohaiged.    It  ia  dindad  oioMwin  into  fitCM  ctMfaitaemti,  »,t,tt 
which  have  no  direct  oomnmnication  -with  aaoh  otiier.    Tktaai^  tfaa 
centre  of  the  whole  there  peaeea  a  Inbe  /,  whioh  ii  opto.  at  tof,  and 
at  bottom  it  oommanioatce  by  a  lort  of  valve  wi&  the  eompaitaunt  a ; 
it  alao  oomnnnicatei  with  the  oampartnuait  a,  by  meani  of  a  holo  which 
b  cean  near  the  top  of  the  tnbe.    The  three  oampartnieiiti  or  cluunberE 
an  therefore  in  indirect  oommimicatioD  with  eaeh  olhec ;  thua  a  oom-         ng.  U. 
mnnioatea  through  the  hole  jod  mentioned  with  tha  tabe^  thii  oommanioata  by  ita 
tMttom  Tslve  with  oompaitment  e,  and  thti,  by  maani  of  a  tube  and  valre  g,  with  the 
■iddle  compartnmti;  and  ft  cewiwnicatea  by  msanaof  an  aaoewdjng  tube  with  tha 
Immer  i,  in  wbkh  tha  wiok  ia  phecd ;  ao  that  if  oil  be  pouted  into  the  nppar  o|ieaiag 

<rf  the  tahe/,  it  will  Ml  tha  iiaifit I  c;  and  than  on  turning  tha  ^ipatatoa  Dp^a> 

down,  the  oil  will  flow  thnmgh  f  into  the  aiddle  vjmfuitiataA  i.  On  nrtering  the 
eylindei  to  ita  paopa  poaition,  the  oil  chumH  retnm  to  d,  becaoae  of  Ih«  peanliar  tctm 
of  the  eontrivance  g — conanjomtly  it  remaini  in  the  middls  chamber ;  and  bow,  on 
TcUling  •  tht«ugh  the  tube/,  tha  air  in  du  lowa^  diantber  ii  compraMed,  and  it  fciroea 
the  ml  in  ^ufi  through  the  latcval  tube  to  the  bunuc  u  The  ehambar  a  ia  filled  at  tha 
MKW  tiMc  aa/,  and  ita  MBtanta  Sow  ai  &it  as  thay  an  wanted  throoiji  the  hole  i>  tha 
taha  /,  and  th>*  heap  up  a  iapply  to  tha  pnmra-oahmuL  iTCry  time  the  lamp  ia 
ehargad  it  ia  iBaerted,  in  oder  that  the  oil  in  a  may  flow  into  i ',  and  tbenit  iantm^ 
toita<«)giiialpo«tiim,aDdraohaigedwithoiL  Thialampwaa  reported  onby  the  ?nnah 
Academy  of  Science,  indit  wai  Cimieriy  much  need  in  India;  thoo^now  it  tt  KQ«r- 
aadad  by  the  Iria  lamp. 

(1:)  ZbCorMJlMapievarygmtnallyuaedatthepnaanttine.    Tf iiiiiilaliiiiell  iif 
I  of  thelaitdeaeribedi  but  inrtead  of  the  flow  of  oil  b«u^  eSutad  by 

laoGinnptidiedl^Uw  aid  of  nuwhinerymoved  by 

Jiia  way  the  oil  ia  raiaad,  or  rather  punipad  t9,  to  tha  widk,  ia  la  to 
«]>  Dp  a  conatant  v^7  by  contiDQally  oretflowing  it.  The  ol  diipa  baek  into  tha 
item  below;  whooe  it  ia  drawn  up  again  and  again,  until  it  ia  all  OMamand. 

(I.)  Tht  Solar  £m9>  —Thii  ii  BobGrta'i  | 
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it  wM p«l«Dted  by  Hr.  Banner.  Itu.kconbinuoefaTiiiiireasng  the  lunilyof  mti 
pliffjn  air  tu  tlis  <<«»»«,  uid  ■»  eiubling  it  to  ooammio  a  la^er  proportiaiL  of  oO,  nd 
tbo*  to  giTa  oat  a  greater  body  of  ligbt;  besdn 
-wiiioli,  it  «&<iti  >  moie  oomplete  ocabiutiaa  of  tiw 
oil,  and,  HiBreton,  prodaoeB  a  mora  iatcoM  li 
In  all  the  oommon.  torwa  at  Aiguid,  the  air  pi 
■tnigbt  up  ttmni^  tbe  bomei:,  and  oaly  aligfatly 
impingai  on  tiie  two  ndes  of  the  flaam ;.  bat  in 


K^ 


hi 


i 


a  blow  in  s 


it  of  ai 


PlcM. 


nr*^ 


The  i^paratot  vbich 
icta  tliii  is  a  email  ooiu  or  nipple,  that  ii  drained 
ro  orer  the  flame  (Fig.  33). 
A  itill  gniater  impiOTansnt  on  thia  prineipls  ii 

that  of  Qnaird,  iniriiieh  he  cauMC  ftaeoandcnirentof  airta 

thai  to  awft  the  other  in  blowing  on  ths  Baue 

(Fig.  31) ;  and  by  intndtudng  a  batton  into  th« 

ceatn  of  &b  flame  (as  waa  &L»  originally  pn>- 

poiad  by  Ur.  Boberta),  thia  inner  (nmont  of 

atmoapharic  air  ii  IjkewiM  deflected,  and  thoa 

we  get  the  greatert  poaaible  anonnt  of  ozyda- 

tion  (Fig.  'iS).    By  the  adoption  of  aneh  ooa- 

tnvanoea  u  these,  almost  any  kind  of  oil,  even 

the  conmumeat  flih-<ril,  may  be  burnt  without 

(■>.)  Tht  Suit  l^hl  of  Hr.  GoldtWDRhy 
Gumey  ia  only  no  eitenaion  of  the  preceding 
principle.    Boberta  increased  the  sopply  of  ai- 

mospherlo  oxygen,  by  means  of  the  nipple,  wUoh  othen  patented  and  i^rplied  to  the 
adar  lamp.  Mr.  Qumey,  howerer,  osea  a  jet  of  pure  oiygan,  oi  * 
ini^ygeD,  which  he  throws  into  the  oentre  of  the  flame  by  mechanical  power;  and 
by  ti^  meaiu  he  inoreaaea  combustion  and  light  to  an  enormani  extent  This  li^t 
requlma  omnplioated  apparatat  for  its  [sodiiotkni,  and  hence  it 
genmdnM. 

(m.)  7%«  Jjytmd  tuith  OmiiiiUne  Wieit.—'Mtaj  yeen  liuoo  Mr.  Webflar  niggeafed 
tiiat  Argands  might  be  made  with  two  circular  wicks,  one  within  die  otiur ;  and  Sir 
Humphry  Davy  nfetred  to  the  invention  aa  one  well  adapted  lor  obtaining  heat  fbr 
i»liiiic»l  purpOBca.  A  lamp  on  the  same  principle,  with  four  ococantrio  wieka,  has  einoa 
be«t  oonabiicted,  by  H.  Freanel,  fcr  tigfat-honaes;  and,  according  to  Dr.  Bnwater,  it 
gives  a  light  equal  to  forty  common  Aigtud* ;  but  the  heat  prodnoed  by  tha  lamp  is 
wy  intense. 

fi.  Luq^  fw  Bnnlns  BolU  rkta.— The  oomnoneetlbnn  of  these  ia  die  aanoer 
and  oentiBl-wiok  lamp,  which  may  be  aoen  so  frequently  in  France  during  the  nights  of 
iUumiiuttion ;  bnt  a  more  agreeable  farm  has  been  given  to  thia  kind  of  Jaatp  by  Ae 
Hon.  Q.  Coduane,  who  took  out  a  patent  fbr  it  a  few  yean  ago.  Hia  lamp  ia  t 
much  like  an  ordinary  Argand,  but  it  has  a  piece  of  metal  over  the  Same  wbidi  er 
munioatea  wtdi  the  ohamber  containing  the  £»t,  and  thus  keep*  it  wannaad  liquid  (Fig. 
36).  The  Ikb  which  arc  beat  BOited  for  thia  lamp  are  eoooa-nut  and  palm;  bvttalle* 
and  kitoh«t-ituff  may  alao  be  used. 
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6.  "f— ^^'^"^  w  TmU  BpbU  LMmpa^-TbeMBTedieo 

vbiohtncofMtnuited  to  boin  the  highly  TeotilLadDil  of  torpeiTtine — ■  lliiiiid  iriuoh  Mr. 
En^iih  anpntSj  prepnvd  and  pAtcrated  nndor  the  name  of  cam- 
jkhine.    Mr.  Toang,  ^  Qnaan  Street,  Che^sda,  hu  derated  grwt 
tUaOina  to  tliB  mMntfiKtms  of  lliee«  Umpi,  vhich  be  calle  Feffa 
uirit  Jmvm.    Tlv  neerroif  fof  hiildiiig  the  oamphiiifi  ie  made,  of 
|^a%  in  oidn  that  the  beat  from  the  bnrtisr  nuy  not  be  conmnsi- 
eated  ttt.tt;  in  fkot,  ervy  preoantim  ii  taken  to  guard  agamet  ioeh 
a  naolt;  fix  the  vick,  inatead  of  bdog  mppmted  on  a  long  metal 
tnbe,. which  pMaaa  dovn  into  the  body  of  the  oil,  aa  ii  the  owe 
«ith  the  oonmaQ  Argand  lan^a,  ia  merely  held  at  the  top  by  a  att- 
low  ring,  while  the  remainder  of  the  wick  floata  freely  in  the  ^itit ; 
beaidea  whidi,  the  biuner  is  iondated  ttota  the  bntp  by  a  ooUar  of 
wood.    Hie  aezt  point  of  in^ioitanoe  in  their  oooitractJan  ia  that 
whiflh  enmrea  an  abundant  supply  of  atmoeidierio  air ;  fiv  if  thia 
ia  not  provided  fir,  the  tsipcotine  bnma  with  a  rmnaAahly  aooty 
flame,  and  ercdrea  a  large  quantity  of  blacks.    Thii  ia  efibetad  by 
iMTing  a  alit  in  the  nde  irf  the  wick  ao  aa  to  allow  the  atmo^hcn  to  pua  frady  into 
its  interior;  and  the  nipple,  or  cap,  of  the  Bolar  lamp  ii  owdto  break. the  ootir  oar* 
rent  of  air  and  blow  it  into  the  daijie ;  beiidea  which,  the  ahim- 
ney  ii  rmj  tall,  -and  it  ia  bnlged  in,  or  omtraitad,  at  the  point 
where  it  reachea  the  flame.    .In  the  Uiiv  kinda  of  »i«nipM~i 
lampa,  the  button  of  Mr.  Bobeita  ia  also  intioduoed  into  the  in- 
terior of  the  flame,  ao  aa  to  break  the 
ah  (Pig.  ST).    And  then,  in  addttioo  to  all  thia, 
perforated  braaa  is  put  amnnd  the  Tent-bolea  of  the  burner,  lO 
M  to  perent  the  ill  effbcta  of  extreme  dtangbU.    The  pnnd^ee, 
therefore,  irtiicb  are  kept  in  view  in  the  oautractiMi  of  theae  are 
— lit,  to  piercnt  the  heating  of  the  liquid ;  2nd,  to  ensure  a  large 
aappty of atmocpherio air;  ■iid3rd,lognardagainattheinflueno« 
of  external  draufjita.    One  of  the  great  adrantagea  of  the  Teata 
lamp,  ia  the  intennty  and  purity  of  the  fiame.    Or.  Ure  lays  th«t 
ft  lamp  which  consumes  two  ouncea  of  oanqihine  in  an  honr, 
giTss  the  light  of  neariy  twelve  aperm  or  wax  candles  of  three  oc 
four  to  the  pound.    Our  ^wn  experimenta  show  that  the  imallat 
lamp  which  has  no  batton,  mnsiunee  about  140  grains  per  hour, 
and  gives  the  light  of  two  and  a  half  qwtm  oandlas,  «Mh  bnror 
ingattberateof  ISOgninaperhoori  wMUthelargerlamp,  which 
about  (40  groins  of  camphine  pei  hour,  and  gives  the  li^t  of 


FIC.ai.. 
haa.  the  button, 
seven  apetn^  candlea. 

Among  ^Le  disadvantages  of  .the  Yeata  lamp' 
agreeable  imelL.    The  foimer.may  arise  froin  bad 
of  the  '^'"r^''"i> — a  ciTCumatanoe  that  is.  sure  to  occur  if  the  tm-oan  containing  the 
liquid  ia  not  kept  well  corked,  or  if  too.mncli  liquid  ia  pat  into  the  lamp  for  an  evening*! 


e  its  liability,  to  n 


id  hi  dia- 


7.  Xapbtk*  LMBpa^-Of  Iheee  then  an  tw^  kinds— vix.,  the  Argand  naphtha^ 
which  are  oonstmcted  exactly  like  the  preoedliig ;  and  the  flat-wioked  tamp,  which  ia 
re[K«aented  in  Fig.  38.    In  the  latUr,  the  air  is  directed  upon  the  axterior  ol  the  Ana* 


Cioogic 


■  «f  tmlltend p(eoM  oTtin,  wUA MRnib  tavarfi  H tii«r«*Ma<te  the  wifk; 
and  tbt  nipplT'  of  Kir  ii  rogiilitBd  bf  ai  HEtORNl  ofCMing  «c 
vib*^  >»1Mi  Buj  ba  ihnt  np  to  iny  nta>t  Wh^  — |***"  b 
bant  in  k  unll  TcatB  kmp,  R  b  oaDnaied  at  Die  mto  of  •ha^ 
1S6  gaiaa  pa-  boiuv  and  tt  gmi  tike  HgU  of  tvo  (tuttod  f^m 
omde* ;  wtKU  Inmit  in  the  large  one,  Ita  aSBaiiiniPlka  ia  4M 
gnfna  par  hour,  tnd  ita  li^  ii  eqml  tb  nine  apom  oaaO^ 
Hia  rfiwJTanl^aa  of  theaa  laaipa  aie,  Ae  anpbwaat  ^ndl  af 
tiw  uphtha,  tke  HaUlftf  to  Knoke,  and  Uw  da^  of  w^kan; 
fln  naphtlw,  boing  nnich  uora  Tolatile  OiHi  annpbiiie,  ia  IM^ 
to  gin  off  Taponr,  vMdt  via  flie  air  fena  as  «x^oilT«  BiztntL 
Onat  eaottn  i>  tfaereftm  ii«o«aaar7  in  mmagliif  Ota*  laM^ 
S.  •uavT^wftMnpt.A-Stfvenl  alt^ipla  ban  Imi 
If- »■  BudeatTirioiitttiiBBatoliiimtoflanunabkBqBidawillRMtftwiek. 

Tbe  wrliort  and  ^mplnt  c^Oeae  ia 

(n.)  TV  Ommkki*  JiMfmy  H^U-lai^ -wUdi  iM  MOaag  men  than  •  MaHo^af 
■etal  pieroad  in  tbe  middle  via  a  mmU 
^tm  tab*.    Tlw  oil  litM  bj  capiUaiy 
tflnadfB   ti  Oft   tube,  and  may  be 
ipdtid. 

<*.)  iBotluT  Ann  of  il/ft,mttinB 
Imf  ta  ii]|>iai1id  U  Fig.  t»,  whore 


andemTpfitinte 
ft  (Mnn,  vhaoa  it  riaea  by  die  tnba 
t  fiit»  ■  onp  lAiiA  bai  a  cylinder  fibd 


«  fbrjel*.     Tbca  Oe 

d,  ikobol  ia  powad  into 
tfaes^aalaetinta.  TUainthaact 
«f  bmisg  nadna  Hu  ayBnder  ao  luit 
that  fte  oQ  wiOln  It  ia  ecnrwted  tnta 
ga* ;  aad  dh  eaaqtag  thnmgh  the  hide 

ar}«l^ii>i«daadb«fiiawithabrfllla»t  y.    „ 

H^    The  heat  pndnaed  by  the  earn-  ^ 

iMaHoa  <f  the  gU|  keept  vp  the  nipply.    A  glan  fa  pbrad  anond  tha  bmav  to  |(i>- 
teet  it  fhn  <iiteiml  uuiieula,  and  to  prerent  tike  Same  ftmn  anfddng* 

(#.)  Aakhvaof  nmpfaine  m U|My  rectified  ijrfritiof  taipsntina  widi aloolial,  ia 
bunt  on  the  OoolfaMit  In  a  lamp  tJiat  vai  origliuny  derigned  by  JadJiniott,  but  vhU 
haa  bam  patmted  in  Fimoe  by  Bibot  under  the  name  of  "Alamv*  ««  On  I^MAfc" 
The  Til  limb  lamp  ia  nfMaanted  in  Pig.  40.  It  ii  an  degant'IoAiiBg  lamp,  lite  body 
andatemof  wfaiehneeompoaedof  ant  glam.  Hg.  41  erfubita  the  machmjam  \>j  wtiA 
the  apirtt  and  torpenl&ie  are  conTcrled  into  npoar.  a  ii  ilie  wiok  vhieh  iloata  in  Ae 
liqnidand  eunvuji  itnp  throngfa  the  tnbe  )  into  e,  wliioh  ia  the  nponr  cfaimber;  if  if 
a  cap  of  bnaa,  vbich  when  heated  eftoett  the  Tapoiizatton  of  the  liquid,  and  emaea  the 
gaa  to  eaespe  thiongfa  three  little  helea  at  ita  base;  /i>  tho  ooltar  ftir  holding  the  ^a«i 
•nd^UalumdlefbrtiiintDg  theltqoidefToTon.  When  Oib  lamp  U  to  be  lighted,  it  ia 
fflled  np  with  mixed  ainrit ;  andtheglaubeingremOTedjIbehiDdle^iEtobc  ttuuedfitm 


■  Ml  to  die  ri|^    Aiaf  oC  wtw  gwm»  wttawtod  w 
'      ~      D  onr  Um  MP  4  m  low  m  «.     TUi 


btU  qaitt,ia  An  lifted 
I  bebpt  km 


vbiok  Tin  ampc  tbon^  tb«  lulw  ud  tak*  fli> 
OMomd,  th*  ^Mt  !■  to  ba-nffawed,  ud  the 
bami^jitowlU  kMp  ^  th>  di^ad  t^po*. 
tank  Tti^iji  at  t-if  i*—  a^  ilotkol,  « 
mntn*  a<  aVMl  pnta  of  iprito  of  vina  aad  ^ 
aoal-na|Bhlhai  w  ann  mial  ai|i1il]iM  itMl^  "^ 
baimd.  ThediMdnntageat^theUiBpaMito 
UaUli^  to  go  aot  wUk  the  law*  daM^  itf  ur, 

(d.)  IbCsaMMnJVvAtUlMvknnrAb 
tmaraly  m^loTad  I17  pm  bad»-pae^  vto 
hare  their  atallt  oat  of  doon.  The  aomtne* 
lioDof  thii  lamp  Till  b«  tmdwstood  fromFi^ 
42 :  ■  ii  the  raacrrair  lor  the  nftpbtha,  fiom  the 
luttmn  of  whiflh  then  paaea  a  tnha  i,  vhich 
nqipliat  the  fluid  to  the  bnmai  a  A.  ato^ 
oaA  to  iMwHd  ittfo  tlw  uiddk  of  As  tiA^ 
fat  «dv  that  tike  aan^  of  a^htlM  tMr  ba  | 

ngaktod.arvvMCBttaaUagalte',  Thnitia  R. 

not  mated  at  tfaeboBMc    Kg.  U  addUa  «»  ^-0^^ 

ew^jiadwtt  «<  the  htt»;  fl>e  i^M»  «■*«  ^^ 

lte«.        br*iM  toba^^kfloMoiitW  ftMMDkda  >>«■"■ 

]fa  ia  kite  Wmatdi  of  tte  hiii^aiidWiUBd»niato«aBaUoar  Ji.bn 
U^todiMd  Mntlw  MBkwtien  of  te  Bivh^  podMM  w  w^tfaat  AaditMkM 

thi«Webodra(thehuBarf«7h0t    lltaeaMathaaqiUia 

to  a*MUM  the  tern  of  vapa«  ac  gai;  lodM  ft  Ihbm  oat  of 

tka  MuU  hoK  It  b  ftmd  IV  avdMt  the 


cat  ta  «  rtw-Ub  ftm  all 

bimw.    lUi  fii^  k  |i*« 

:j  toittrtholiltbl 

-        TUAdMOMdl 


thia  to  )t**snt  Oa  iaMa  fl«a  bondaK 
ba^  tfon  the  Jat  wb>M  U  iHM  fan 
Owtnbe;  tfhamdlwiN wUcikkvift. 
dtwra  whan  the  tital«  ti  tlw  bamaK 


(«.)  Aatf  lAyMa^a^t^TUifam 

Hf.  U.  trflatnp  ma  invented  aome  7«an  ago  hf  ">'  **• 

t.  Beale  of  Loodon:  it  eouWi  of  a  tmhI  •  (Fif-M)  in  wUA  te  inbtU  k 
wed;  tiMDce  it  flow*  bj  a  latonl  ti^  into  the  i«ni  Janiiil  iiIHh  11  I.  mil  it  k  p». 
nted  fttfu  ovetdowing  by  leaioiL  of  iti  being  aanatrMtadintiN  i^wwaf  m«Ui^ 

ntafn.    Atohe    f n  "^rmmft  ihn  Tiittiri  nf  tl lil>iB,  aail  riinbii  i  IHUi 

OTCtheletel  of  the  Uqnid:  thia  tuba  ia  ^aoed  in  -— — — •f-tWtmrith  A 
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r  gucoMtar  wattMBins  air.    Lutlf ,  a  hnm  o«f  ^  itcria^  a  hole  in  dte  top,  ia  p 

I  ths  lamp  ii  put  into  adtLoD  by  renumng  the  o^  and  Betting  fira  to 
be  oa^rtha;  .aii  it  ihen  Uown  through  the  tn^  e,  and  th«  et^ 
■  gndoaUr  faiou^t  doirn  into  iti  pLaoe  in  lie  dileni,  can  being 
taken  dial  it  i>  auffloiently  heated  during  ita  descent  to  keep  nf 
the  voUtilizBtiDn  of  the  naphtha.  When  thiiia  properly  managed, 
the  air  «hioh  -ptmrn  throogh  lh«  tnbe  c  earriea  witb  it  ao  mncL 
htha  Taponr  ai  to  beeome  inflanunsble ;  and  aa  it  iamea  (hnn 
holt  in  the  ti^  of  the  cap,  it  bnnu  wilh  a  biiUiant  jet  of 

Ve  have  not  Oum^  it  neecawiy  to  |^Te  a  deecription  of  tte 
diSBrent  ornamental  oontriranoea  fie  ntting  np  and  eopporting 
lampfc  Ao.- — as,  kr  p^i^pia,  oandlestioka,  candelabiij  ohandeliera,  &c. ;  tar  thia  Totild 
CDt^  a  Teiy  elabonta  aeoonnt  of  the^inciplesofanLBnLmitation,  which  iaiLotaailed 
to  the  objaot  of  thia  wwk. 


fimaUy,  it  waa  generated  in  the  gnat  lahonteiy  of  nature  bj 
heat  on  large  aocnmnlatiiMii  of  t^otable  matter,  a»  beda  of  o(»L  The  prodnota  of  thia 
•elioii  made  &eir  vay  to  the  am&oe  of  the  earth,  and  etanpei  in  the  finm  of  gat  and 
pelnJemn ;  both  of  Thioh  an  highly  inflammahle.  The  firea  thni  generated  otmunanded 
attention  at  a  to;  eariy  period,  and  altaiv  dedicated  to  the  goda  were  igreoted  orer 
n,  At  the  time  that  the  Peniana,  ondsr  file  command  of  tlaidooina,  oroian 
Gmeoe,  there  Tere  iiuuuiietahl*  altara  lifted  up  in  thia  manner;  and  ao  nmoh  if«ia 
they  isTBTBued  by  the  Gieeka,  that  when  the  PenianB  wen  defeated  at  the  battle  of 
I^etaa  and  driven  trota  the  ootnitryrttB  two  Tigtcriona  genarala,  Fannniaa  and  Aria- 
t,  were  dimotedby  the  Orack  of  DripU  to  bnlld  aaaltar  to  Jt^t«r,  fheiT  ddiT«v,and 
to  offer  any  aaorifloe  imon  it  mtil  'tttST  had  extinguidkod  all  the  firea  thron^unit  tJia 
otmntiy  which  had  been  pcdiuted  by  the '^niaBa,  andhadidiglrtedtbsiniridttiMaaared 
Are  Ihiin  Balphi.  Ia  Flotaroh't  JiA  of  Aleunder,  we  are  told  that  when  that  numanh 
airived  at  Ecbatana,  "  be  waa  partieulariy  atmok  with  a  golf  of  fire,  which  itreamed 
eontinnally,  as  &om  an  inezhaoatible  aooroe.  He  admired  alao  a  ttream  of  luphtha  not 
far  &Dm  the  guU|  whioh  flowed  in  aneh  abundance  that  it  formed  a  lake.  IDie  naphtha 
'n  many  rtspecta  reaanbki  Utomen,  butitiamnob  more  inflammable;  before  any  fire 
touchea  it,  it  oatchea  li^t  from  a  flame  at  eeme  dirianoe,  and  often  kindlea  all  Oie 
intermediate  air.  The  baibaiiana,  to  ihow  the  king  ita  forae  and  the  aabtlety  of  iti 
nature,  scattered  lome  drop*  of ,  it  in  the  atreet  which  led  to  hit  lodgings;  and  standing 
t  <me  end,  they  ^plied  thdr  torohea  to  BOtoe  of  the  flnt  drap*^  tar  it  was  nigjhL  The 
ante  oonmrnnioated  itself  swifter  than  tlum^it,  and  the  sbeet  was  inatantaneotuly  aU 
a  Are." 
T.or  aareral  fh^^fn^  yeara  the  Ohineae  prorince  of  Se-tachnan  has  been  oddavted 
fiff  the. quantity  of  inflammahU  gH  that  imuea  from  the  earth;  and  to  thia  day  it  it 
~,  that  de  gat  which  eaoqiea  fhon  the  gnnmd  in  the  nsi^boorbood  of  PeUn  ii 
collected  hy  the  inhahitanta  and  uted  for  lighting  the  ttiecta  and  honaea.  The  holy 
fltef  of  Baku,  near  the  OaqnanSea,  hare  a  similar  origin ;  and  Jett  of  inflammable  air 
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fze  erolTed  at  Piaba  HkU,  not  fkr  from  the  ro«d  between  Fkzaiice  and  Bologna;  at 

Haina,  irhich.  ii  a bw  milea  &oinHoden«;  atLycUiDAaiaUincri  andatthe  Arteaian 
ydia  of  Liohireg  in  Bohanenbnrg.  In  Uiia  oonntr^  the  gu  ia  abundantlj'  erotved  tarn 
the  Sanuea  of  ooal  mineij  where  itia  known  by  tbe  name  oljlrt-daa^;  and  it  U  also 
erxtlTed  from  stagnant  poola,  whun  it  ii  termed  mm'ti-fat.  At  th«  Tillage  of  'Wigmore 
in  Herafordihire,  inflammahlB  gaa  baa  oa  Mreral  oocadona  oacsped  foun  tbe  eaitb  in 
anch  large  qnanti^,  that  it  haa  been  made  Uia  means  of  lighting  tbe  netgbbourhaod. 
The  nme  haa  bean  the  caaeatChailemont  in  Staffotdabire,  and  at  Bedley  near  Glasgow. 
Not  long  ainco  a  condderable  jet  of  gaa  waa  diaoharged  tmrn.  the  Obat  U«aa,  near  to  the 
Mancbester  and  Liverpool  Bailway,  and  it  was  used  by  a  nei^bouiing  farmes'  for  (he 
potpoeo  of  working  a  small  steam-engine.  In  the  Tiliage  of  Fradonia,  in  the  State  of 
New  York,  tbe  gaa  isaoea  &am  tbe  earth  in  sncb  abundance,  that  tbe  inhabitants  collect 
it,  and  employ  it  for  lighting  the  streeta. 

Hl>t«tT  of  Ctaa  UgUinc .— It  wonld  natuially  be  sapposed  that  fbcta  like  the  pre. 
ceding  would,  at  a  Tery  early  period,  have  commanded  the  attention  of  ptaottcal  men  of 
Bcianec,  and  that  some  effi>rt  would  hare  been  made  to  imitate  tbe  prooess  which  they 
■aw  going  an  ia  natnie.  Some,  indeed,  havB  thought  that  the  ancient  Gre^  wen 
really  acquainted  with  a  mode  of  geaerattog  gas,  and  that  the  ohief  priesti  took 
adrantago  of  Bucb  knowledge  in  exciting  the  veneratioD  of  tbe  people.  Tbe  altarinlhe 
Templeof  .SgiiuisdeeciibedbyDr.  DodwellaabaTingannindhole,  thirteen  inchea  in 
diameter,  cut  oat  of  the  top  of  it.  This  bole  oomiaanioates  with  ani^hur  wliiah  paves 
down  through  the  solid  stone  to  tbe  depth  of  sereial  feet,  and  there  it  ^lena  into  a 
canty  which  is  supposed  to  have  contained  firs  that  waa  always  burning.  He  sa}^  that 
nothmg  more  was  ueceasary  than  to  pour  oil  into  ^e  upper  opening;  and  as  it  trickled 
down,  it  would  be  oonverted  into  gas,  which  would  bunt  Ibttb  s«  flame,  and  appear  to 
baTe  a  miiaculoue  origin.  But  bowoTer  poaaiblo,  or  evea  protiable,  tbe  tmtb  of  this  si^ 
poailion  may  appear  to  be,  it  is  certain  that  nothing  of  the  kind  was  practised  in  Europe 
until  the  Ix^nning  of  tbe  aeTenteenth  oentury,  when  Van  Helmont,  the  physician  and 
alcbjmist  of  Vilvoidsn,  wa*  led,  in  the  ooune  of  bis  inveatigationB,  to  aipoae  a  quantity 
of  animal  and  vegetable  matter  to  the  action  of  heat  in  a  closed  veaseL  By  this  means 
ha  obtained  a  vapour  or  spirit  that  burnt  with  a  bright  Same ;  but  he  little  imagined 
that  this  gas  fuliffiiunm,  it  be  temed  the  vapour,  would  one  day  become  an  agent  of 
general  iUuminaticn.  Norevenatamochlaterpeiiod-^iamely,  in  the  year  1726 — when 
Dr.  Halca  informed  tbe  chemists  of  bis  time  that  by  tHrtillJTig  &  fbw  grains  of  New- 
eaetlo  coal  he  bad  obtained  an  equal  number  of  cubic  inches  of  ioflaounable  air,  could 
it  be  suppceed  that  a  similar  experiment  on  a  very  gigantic  scale  would  be  daily  per- 
liHmed  in  every  city  in  Europe,  and  that  roillioos  upon  millions  of  cubic  feet  uf  that 
tobtle,  inflammable  material  would  be  made  to  tiavcne,  unseen,  along  the  highways  of 
tbe  land,  and  be  the  means  of  lighting  them  np  into  petpetual  day. 

Again,  we  may  take  up  tbe  hiatory  of  our  subject  bom  another  important  discovery. 
Some  time  ^xitore  tbe  death  of  the  Honouiable  Bobort  Boyle  (ISBI),  a  letter  waa 
written  to  him  by  the  Bav,  Dr.  Clayton  on  tbe  subject  of  diatilling  pit-ooaL  That 
letter  was  published  many  years  afterwards — ikamoly,  in  the  year  I73S — in  the  Trans- 
actions of  the  Boyal  Society ;  and  the  author  states  that  &om  an  examination  of  some 
inflammable  vapours  which  wero  given  off  from  a  ditch  near  Wigan  in  I^ncashire, 
vapours  which  had  been  ooUcctcd  and  examined  by  Thomas  Shirley  in  1659,  he  waa  led 
to  conclude  that  they  came  &om  tbe  coal  of  the  neighbourhood,  which  waa  acted  on  by 
tonatrial  beat    Accordingly,  he  obtained  a  portion  of  the  coal,  and  distilled  it  in  a 
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robxt  OTcr  m  open  Sre.  Bf  tlai  iiiiaiiii  hiS  obluned  i  pbkgu,  'wliich  fliU  paned  c 
tben  a  bla^  ore ;  ami  lastly  a  ifMt,  wfaidi  be  ooold  nowiis  mntoue,  fbr  it  fbroed  dM 
luting  of  bis  appuvtui  and  broke  lui  glasra.  This  ipMtm*  ooal-gas;  and  on  d» 
MTcriiig  itv  ioSaaudible  nature,  ha  irai  in  the  habit  of  oolieoting  it  in  bladden  md 
oQed  olk-bagt,  and  thm  pujWJiTing  it  fbr  Qte  amnmneBt  of  his  fHnida. 

Aa  ftA,  hovBTOT,  be  had  not  leart  to  bam  it  from  a  mrtdHc  jet,  tor  he  vat  acciM- 
tMMd  to  prick  a  bole  in  the  bag,  and  Uien  to  set  fire  to  the  gu  aa  it  inned  forth.  Par 
aperiodof  more  than  ftfty  jeiufl  ti»w  inleraaliTig  &cti  Tere  allowed  to  dumber,  and  no 
one  entertained  the  idea  of  applying  them  to  any  oecful  pmpoae.  At  length,  in  th» 
year  1798,  juit  cue  Inmdred  yean  after  Boylo'a  death,  an  ingenioaa  engineer  and  miiMr 
of  Comwall,  whoee  nme  wu  Mordod),  oonorired  Ae  itotloa  Oat  gu  mif^t  be  eon* 
veyed  throng  pipee  to  a  dietaneo,  nod  be  dini  employed  m  an  inminaluig  agmt 
Acting  upon  this  idea,  it  was  not  long  before  he  had  the  aatiafaotion  of  aeoing  bii  home 
and  offlees  at  Redrath  lifted  i^  vith  Dr.  Claytot^i  anbtle  ipirh.  He  also  collected 
the  gas  in  bladder*,  aod  nied  it  m  a  nouu  of  lighting  bitMelf  along  the  road  betwea 
the  mines  and  his  own  houae ;  fbr  which  inece  of  ingenuity  he  ao^niied  the  lepntation 
of  a  wtaard.  Soon  after  this  Mr.  Hordoch  wn  emidoyed  in  the  es&bliihmcnt  of  the 
celebrated  engfaieete,  Henr*.  Bolton  and  Watt  There  he  erected  apparatiu  for  dm 
numn&ctnreof  gas;  and  at  the  Peace  of  Amient  in  1802  he  li^lad  np  their  &etory  fbr 
the  first  tinu  with  this  agent.  About  a  year  afterwards  gas  was  generally  employed  in 
all  die  wotbhopt  of  the  &etory;  and  in  1804  he  setup  *  rimilar  i^pantui  inseretd 
of  the  large  cotton-mills  of  I«neadi!re — one  of  the  eaiUest  of  which  waa  at  die  esta- 
IdishmeDt  of  Hesare.  PliiUips  and  Lee  at  Hancheater. 

TW  yean  after  this — namsly,  in  1813 — the  manufactiue  of  gas  had  extended  to  Lon- 
don, and  in  that  year  WcsbnfnatO'  Bridge  was  ligiited  with  it.  Mr.  Clegg  f^res  an 
aocount  of  the  honran  of  the  lamp-lighten  when  they  first  beheld  the  bnmlng  gta,  and 
howhewBsobliged  to  light  the  lamps  Mmself  for  some  time,  on  aeootmt  of  the  feara  of 
the  people.  Even  aach  men  as  Sir  Humphry  Davy  and  Sir  Joseph  Banks  were  unable, 
for  many  yean  after  this,  to  overcome  the  prejadicea  which  existed  in  thnr  minds  con- 
cerning it ;  and  they  thon^t  the  scheme  a  wild  and  dengerons  one.  The  public,  hoiT- 
erer,  soon  Iwcame  reDoncaled  to  it;  and  in  1814  the  otl-lampe  were  removed  firm 
die  etreeta  of  St.  Haigaref  a,  Wecttninrter,  and  gu-Hgfats  were  put  into  their  places. 
This  was  the  first  pariih  that  entered  into  a  contract  to  have  the  streets  limited 
wUhgas. 

In  dtat  Nine  year  the  Allied  Soreteign*  come  to  this  country;  and  as  they  woe  to 
be  fitsd  and  feasted  in  no  ordinary  manner,  a  great  opportunity  occurred  for  the  use 
of  gas,  where  no  o&er  means  of  illumination  could  be  emtdoyed.  On  the  ornamental 
water  of  Bt  Jame^s  Park  a  magnificent  pagoda  waa  erected ;  it  wa«  famished  with 
tiiotiiandg  of  jets  of  gas,  and  in  an  instant,  as  if  by  magie,  they  all  burst  (brth  into 
fiame,  aad  g>Te  the  building  the  aspect  of  a  brilliant  fbnntain  of  fire.  At  one  of  the 
Oity  feasts,  the  Onildhsll  was  lighted  np  in  a  aimilar  manner ;  and  ve  are  told  by  one 
of  the  journals  of  the  time,  thiX  the  light  was  "clear  as  summer's  noon,  but  soft  and 
UBdntiUng  aa  moonlight,  forming  a  magnifioant  comfainAtion  worthy  the  innguration  at 
the  premdingcititen  of  the  great  city."  Up  to  that  time  the  gas  wm  Dnrrellonsly  im- 
pme,  and  iti  fbttd  odour  proved  an  insoimonntablo  barrier  to  the  oae  of  it  in  private 
luraaiM.  By  and  by,  however,  the  attention  of  chnnisti  b^an  to  he  direoted  to  thm 
point;  and  aa  the  proccaaia  of  masoboture  and  purificatioii  were  peifbcted,  the  use  of 
gas  beeame  more  and  more  general;  ao  that  in  1822  there  were  four  gieat  companiea 
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e«(atGibed  In  London,  luvltig  ftntr-ieven  gtuoniBtets,  mppfied  lij'  ISlfl  retorta,  wUdt 
ginented  upvarda  of  397,000,090  cuUo  Ibec  of  gu  anniull;,  mpplTing  aboitt  81,000 
printo  bntpa,  and  7,208  pahMe  ones.  In  fin  yeut  thii  qiuuttity  had  aetalj  doubled 
itadf ;  nd  in  ten  Tcon  more  it  WH  doobted  tgsin,  to  that  in  the  yoff  1837  it  had 
Roqaired  ki  much  imporbuioe  as  to  beoanB  >  aubject  for  paiUamentary  InTotigatJan.  In 
tlMrt  jtar  a  paper  ma  laid  bsfbra  a  Oommittee  of  the  Hoom  tif  Commona,  bf  Mr. 
Hadle^;  from  whldi  we  gaOier,  that  for  lighting  London  tad  ita  mbnrlM,  a  cajrital  of 
£2,800,000  WBi  emphijtA.  Thii  yieMad  a  lerenne  of  £4M,aO0,  and  flmiahed  m 
animal  aopidy  of  1,400,000,000  cahio  foot  of  faa.  Tvalre  jetn  aiter  this,  w«  am  tdd 
by  Ht.  CtoII,  in  his  eridenee  before  the  Committm  of  the  HonM  of  Coimnoaa  on  tlie 
Orcat  Central  Bill,  that  the  oonsnmptioD  of  gas  in  the  ntetropolla,  daring  the  fear  1S49, 
ITU  moie  than  dmble  that  of  tlie  pT«ceding  eatimats ;  for  it  ranonnted  t«  3,300,000,000 
cnbic  feet  animally,  of  wbiGh  -dte  Oit;  alooe  ooammed  £00,000,000.  lUa  Taa  dittri- 
bntsd  to  3,078  pabtio  lishta,  and  to  a  mnltitoda  of  private  eonnunen.  The  a>««  of  the 
mebvpoUf  iiabmtt  rixt7-«iz  aqnara  aiiles,  andthatof  th«Citf  one.  In  the  fbRaer  apace 
there  ne,  aooo^ing  to  fit,  Bw40ir,  about  2,400  mtlea  of  maln-pipea,  vhielt  run  alotig 
1,1100  miles  of  atraeta ;  and  in  the  latter  there  an  about  llOmileiof  nii^-pipe^  irhieh 
lig^  up  70  miles  of  abneta.  Tho  EorTejar  to  the  Cotpontkn  atates,  in  ima  of  Ui 
TvporU,  that  tbo  length  of  pabUo  wa;  in  the  C^  is  01LI7  SI  mHea,  and  thftt  the  lampa 
averaga  Si  to  each  linaar  mile,  or  1  in  ersry  SS  Tafdt.  But  pcihapa  the  beat  eatimate 
of  Ao  anornunu  extent  to  nrhieh  this  bragch  of  indnsby  ia  ended  on,  may  be  fonned 
hoa  •  tbtement  made  bj  Dr.  Hoflhian,  on  the  anthoifty  of  Mr.  Lowe,  who  la  one  of 
the  oldeat  gaa  engineen  of  the  preaent  time.  Hs  aaya,  that  about  8,000,000  tona  of 
cod  an  anunaBy  eonaamed  in  En^and  in  the  mannftietare  of  gaa ;  and  aa  eacb  ton  of 
coal  doea,  on  the  avenge,  produce  about  10,060  cabie  feet  ef  gaa,  we  have  the  ahnoat 
incredible  qnantity  of  60,000,000,000  inibio*fcet  of  gaa  produced  Tearly.  And  to  this  it 
may  be  added,  that  almoat  every  town  of  upwsrda  of  two  thonaand  inhabttanti  haa  ita 
machinery  for  the  manufootnte  of  gas. 

ActioM  afgMt  oa  Qggmlc  Mlittw. — Asaprriiminarytotheitudyofgaa-mak- 
iug,  it  ia  neeeaaaiy  that  aomething  should  he  known  of  the  ohaag«  which  occur  when  ani- 
mal OT  nfeteble  matter  is  anbjeetsd  to  the  aotion  of  heat-  Chenuata  have  shown  that  the 
efleota  vary  witii  tho  tempentnre.  At  flnt,  when  the  heat  is  not  oonaidenblo,  the  mct- 
ters  evolved  consist  of  aqueous  vapour,  organic  adds,  tnunonia,  and  vaHona  oombnitible 
flnlde  which  are  aahible  in  water.  In  the  seDond  period,  when  the  heat  ia  aonewhat 
higjier,  the  prodncta  are  carbonic  acid,  carbonic  oxide,  water,  and  a  numbor  of  oleagfalouB 
or  empyicaniatie  compounds,  wUchanDotaohibla  in  water;  and  lastly,  when  the  tem- 
perature ia  atill  higher,  tite  prodoets  of  the  deconpimtltni  an  hydtugen.  manh-gas,  and 
attndry  oarbcr-hydn^ena,  which  retain  their  gaaecus  condition.  In  the  csae  of  non- 
nitzogenmia  bodies,  as  wood,  rcon,  fst,  oil,  to.,  the  chief  pvodncta  of  diatfUaUon  are 
waicr,  antig  acid,  napbtha  or  wood-aplrit,  volatile  oQ,  tar,  parafBne,  creoacte,  carbonic 
acid,  cartxinie  oitde,  olefiant  gaa^  snpeiwdefiact  gaa,  marsh-gas,  hydrogen,  tx.;  and 
when  the  anbatanee  contains  nitrogen  and  aulphnr,  as  is  flte  case  with  coal,  there  ai9 
OTolvcd  ammonia,  amllne,  leokf^  pieidine,  lutidine,  fto.,  together  with  cyanogen,  attl- 
pho-eyanogen,  and  all  the  compounds  jnat  named.  In  every  case  there  t«maliu  in  the 
retort  a  qnantity  of  c^rbonaeeoua  matter,  which  goes  bj  the  nnne  of  coke,  or  t»put 


Of  tbe  gases  wUeh  are  Ana  evotred,  the  most  important  «n  hydrogen,  carbonic    I 
oxide,  manb-gia,  dEdant  gas,  and  various  hydrocaibinia,  which  givo  to  gas  ita  ti^ 
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iUnmiiiatiiig  pover :  >11  the  othen  an  poaitiTtlj  injiuioiii,  and  ought,  tharelbr«,  to  bt 
got  lid  of  befbra  the  gu  ii  mpi^ed  to  the  pnblui.  Ad  erwninition  of  th«  qtialit;  et  i 
thete  guei  wiH,  nsdilj  ooariDDe  vs  that  thay  may  b«  divided  into  three  kind* — namdy,  I 
theli^t-giringgaies,  thedilateTC,  andthepoeitiveimpiuitieB.  OC\bBligkt-giniiffmmi,  , 
the  foUowiiif;  ate  the  moet  important: — 

{a.)  Oltjbmt  gat  (C*E*) :  a  compoimd  that  me  diMwraed  in  the  ]«ar  17S5,.  by  tke  . 
Mtoeiatad  Dntoh  ohemiets,  and  vai  ao  named  from  the  jm^erty  irtiidi  itbae^rffcaming  i 
an  oily-looking  fluid  when,  it  (xanbinaa  with  oblorine.  It  ia  ut  odorieaa  gaa,  havinf  a  ; 
apeciflDgivTityof  0'97.  It  bunu  wiUi a bri^t  yelloir flame, and ooanunM three  timaa  i 
it*  bulk  of  oxygen,  or  naady  ftfleen  times  ita  bulk  of  atmoepheiia  air,  prodacung  trice  i 
it*  Tdnme  of  oaibtmia  add.  The  gM  ia  readily  condenaed  by  chlnine,  bnKnine,  m  ' 
uhydrmu  aalphimo  add,  and  it  ia  alao  abx^bed  to  a  ilight  extent  by  vftter.        .  ; 

(A.)  Otl>*r  AyifrworiMu,  as  PnpgUtu  (CH*),  or  the  anper-oleflant  gaa  of  DaUon  ai^  i 
Hei^,  Btliarmu  (C^H^,  at  the  volatile  gaa  of  Faraday,  and  peifaapa  some  othen  of  a  | 
like  atomic  oompoeitioi},  are  met  Tith  in  moat  of  the  illominating  gaaea  of  oommeree. 
Tbne,  like  the  laat,  ooniiat  of  equal  proportiona  of  carbon  and  hydrogen.  They  are  ; 
Teiy  condrauahle  by  chlorinB,  bromine,  and  fuming  Eulphuiio  acid,  and  they  bom  with  \ 
A  very  bright  tootj  SAoe.  i 

Tiio  dSutiHt  gatn  are  manh-gae,  bydmgen,  and  outoaio.  <nide.    llieBe  are  im-  I 
portant  cautitoenta  of  common  gas,  beeanse  they  wrve  ai  the  purreyoia  of  the  ridi 
iUumiitating  hydiocsrbona,  irhioh  could  not  be  bnmt  alone. 

(a.)  Manh-gat,  or  ligfU  cor^vHa'  hydregiti,  ii  a  compound  of  one  atota  of  I 
oarbon  and  tvo  of  hydntgen  (CH*).  It  ia  abont  half  aa  heavy  as  atnuMpherio  air,  | 
and  it  banu  with  a  Uaiah  flame — that  ia,  tipped  with  yellow.  It  oonsumcs  twice  its  , 
bnlk  of  oxygen,  or  neaily  ten  timea  it*  bulk  of  air ;  and  it  prodooea  ita  own  nlume  of  ' 
oaibonio  acid.  '  j 

Ifi.)  Syingen  ig  the  lighteat  of  all  known  mb^anoea.  It  ia  fifteen  timea  li^itR  ' 
than  atmoapherio  air.  It  bunu  with  a  pale  blae  flame,  and  oontumea  only  half  ita  bulk  ! 
of  oxygen,  or  two  and  a-half  timea  ita  bulk  of  air ;  the  aola  product  of  ita  ctmiluatiDD  j 
being  aqveona  vapoure. 

(«.)  Carbonic  oxide  (CO)  ia  a  little  lighter  than  atmoapheric  air.    It  batni  like  the 

preceding,  with  a  bltte  flame,  and  ooniomea  only  half  ita  volume  of  aiygea.     The  pro-   | 

duet  of  ita  oombuation  ia  its  own  bnlk  of  carbonic  acid.  [ 

TheiwfniHfia  o/pai  are  carbonic  aoid,ammonia,  Bul]diurett0d  hydrogen,  bisii^luiiet  | 

of  carbon,  tany  matter,  and  varioua  compounda  of  cyanogen  and  aulphur. 

(a.)  Oariimic  acid  (CO']  ia  a  very  heavy  gaa — ita  dnuity  being  about  I'S.  It  ia 
not  only  itaelf  incombnatable,  but  it  hu  the  power  of  cheeking  the  ctmibuation  of  all 
iiLSammable  gaaea.  It  ia  &edy  absorbed  by  lime  and  other  alkaliea.  Water  takes  txf 
about  iti  own  bulk  of  the  gaa. 

(b.)  JjHuuiiiaoal  gat  (NH')  ia  about  half  aa  heavy  aa  abnoepherie  air.  It  i(  not 
combustable,  nnleaeit  iadecon^KMed  by  the  heat  of  aome  other  bnming  body;  and  then 
the  hydrogen  of  the  gaa  buma  in  the  ufual  manner.  Ammnni.  ia  readily  abaorbed  by 
water,  and  by  aolutiont  of  aeida  and  metallic  ealta.  It  i«  known  by  its  coDunniucaliiig 
a  red  colour  to  turmeric  paper,  and  by  ita  fuming  with  muriatic  acid. 

(e.)  Suiphinttid  igdrvgm  (HS)  ia  a  moat  unpleaaant-smcUing  eompouud ;  it  it  a 
little  heavier  than  atmoephmc  air,  end  it  boma  with  a  pale-blue  flame  that  evolvta  the 
odour  of  a  burning  match.  TVlien  plenty  of  atmoqiheTic  air  iaprasent,  the  product!  of 
ita  Gombuation  are  water  and  aulphuroua  acid ;  but  if  the  mpply  ia  limited,  water  alone 
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t  ii  llHine<^  uid  the  idlphiir  n  predpitated.  The  inlpharoiii  acid  qmchly  sburlM  men 
I  oxre^ii  ■od  beotnneB  snlphnrio  wid, — ■  eompoond  that  exerti  a  moet  detaacHye  is- 
I  'flamee  on  warj  kind  of  teztila  fiibric.  When  mlphurMted  hydngm  escapes  into  the 
I  air  witkont  bnming,  it  diKolmin  lead  paint  and  tamiihcs  atlrer.  On  theae  aooonnt*, 
I  nlphantted  hydrogen  i*  regarded  a*  one  of  the  moat  injaiiom  cxnnpomidi  of  ordinaty 
I  gaa.  It  i«  nlMorbed  by  lime,  and  bj  the  salt*  of  iron,  line,  et^pm,  and  lead;  and  the 
I  teat  tir  it  is  a  piece  of  white  paper  dipped  in  a  acdntion  of  ragar  of  lead.  On  eipoaing 
I  pi^er  iriiile  damp  to  the  action  of  the  gas,  the  lead-aalt  is  quiokly  disoolonred ;  and 
I  thus  the  amalleK  traoe  of  snlphimtted  hydn^en  may  be  eatily  reot^njied. 

(d.)  Bindphmret  of  etrim  [C9)  is  even  »  m<a«  aerion*  imparity  than  the  last,  tor  it 
not  only  produces  the  same  acid  compcrmd  by  its  combustion,  but  it  ia  also  more 
dittoult  of  deteetico ;  and  then,  again,  ehemiata  are  not  yet  acquainted  with  any  pro- 
ce«ifor  the  Temoral  of  this  noiioiu  body  from  the  gas  of  oommmce.  All  these  drcum- 
■tanoea  gin  it  an  importanoe  that  it  would  not  othonriie  poesoei.  Bintlphniet  of 
caibcn  is,  wheh  pure,  an  oily-looking  liquid  that  ainks  in  water.  It  erolvea  the  nn- 
pleaaant  odour  of  putrid  cabbage,  and  it  boils  at  a  temperature  of  1Q6°  Fah. ;  it  bum* 
with  a  bine  fiaue,  and  its  -raponr  oonaomes  twioe  and  a  half  its  bulk  of  oxygen,  or 
neaily  twelve  and  a  half  limes  its  bulk  of  atmospheiie  air,  prodnoing  twice  ita  volume 
of  snlpburous  acid,  and  half  ita  own  volume  of  caibonio  add.  This  compound  is  beat 
recognized  fay  biming  the  gaa  and  collecting  the  product*,  in  which  eulphutoni  or 
sulphuric  acid  will  be  disoovered. 

(«.)  The  tarry  naOen  of  injtammAU  gn  txn  iSS  i.  very  complex  nature ;  they 
si^Mar  to  be  held  in  sdntioii  by  ammonia,  tsA  to  be  preoipitated  in  the  form  of  dark 
flakea,  when  Qu  gas  is  made  to  paas  through  a  vesael  oontainiug  flints  moistened  with 
acid.  It  is  very  probable  that  these  tarry  matters  ai«  of  an  acid  nature,  and  that,  in 
thdi  union  with  »Tninivn;»j  duy  produce  eonpoands  that  are  anffloiently  volatSe  to  be 
cuapmded  in  the  gas. 

(/,)  The  eymosta  tomftttuii  are  not  likely  to  be  found  in  the  gas  of  oommeree,  fbr 
thay  ate  readily  absorbed  by  the  lime  made  uae  of  in  its  pnrifleation.  Cyam^eu, 
hydrocyanic  aoid,  and  ■ulpho-cyunogon  are  the  moat  important  of  these  compounds. 

Th«  K*B«faotan  of  ttma.— In  all  caaea,  the  dsstruelive  distiUatiou  of  the 
organio  anbatance  which  yields  the  gaa  is  eflbeted  in  an  iron  veaael  called  a  retort, 
vfaiohiaaet  in  a  furnace;  and  the  gaseous  produota  an  piuifled  by  transmitting  them 
through  a  aeriee  of  vcaaals  named  oondenaars  and  purifien.  The  details  of  the  prooeaa 
vary  with  each  partienlar  gas,  and  oonsequently  it  is  iiiii  imsij  to  describe  thorn  under 


Oo*l  Ql. — The  afparatnt  which  is  employed  tor  the  manufkcture  of  ooal-gas 
oonaista,  first,  of  ■  rtlarl,  made  of  iron  or  day,  set  in  a  ftimaee  in  such  a  manner  that 
it  may  be  heated  throughout  of  a  toleraUyunifbrmtempentnre;  an  oMtM  pip*  ascenda 
fkom  the  end  of  the  retort,  and  terminates  in  another  pipe  called  the  lii/dniitlie  stotlN. 
This  part  of  the  apparatm  is  so  M&stnteted,  that  the  pipe  wluch  deliver*  the  gas  fh«i 
the  retort  dips  down,  to  tba  extent  of  tiiree  or  four  inches,  into  the  liquid  matters  con- 
toirted  in  the  hydranlio  main.  By  this  meana  tba  end  of  it  ia  sealed  or  oloaed  with 
«  watA-valrc,  and  no  gas  can  run  bad  from  the  other  parte  of  the  apparatus  into  the 
retort  during  the  time  that  the  latter  i*  being  charged  with  coal.  The  kgdrmUie  m«6t 
is  a  large  htnlBontal  pipe,'  which  runs  from  one  end  of  die  building  to  the  other;  it 
i«c«iTM  all  the  eiit*^pes  fran  the  retort,  and  discharges  ita  contents  into  a  series  of 
smaller  pipes,  which  run  to  and  fro  or  up  and  down  in  walar  or  air,  and  so  form  a 


MS  lUTSUAU  V 


UxgB  oozing  nufluie  fttr  the  ooudctuatioa  of  tba  Uquid  nattea  oontmiwi  in  th«  lav  ' 
gu.  Hoe  it  is  tint  nter  and  tai  iM  d^xxited  i  and  tiu  appaatjn  i«  K  coDabnatcd  j 
that  the  fluid  matten  nu.  o^  aa  fast  aa  thej  are  wmdenaed,  into  a  tank  wUch  ia  conve-  r 
■ienU;  placed  to  [«ceiTe  them.  Thia  part  of  the  vpantm  ii  ealled  the  wrfaiww,  | 
Fnm  the  oondeMer  the  gaa  ptMei  to  theywObrt,  vhi^  araiowli  ohaigid  witli  lime 
and  other  nibitinoia  that  haro  the  power  of  ehaorUng  the  varioiu  impuiitiM  of  ooal- 
gaa.  To  auiat  the  Sow  of  gas  throng  theie  T«Mel«,  an  uutnunsot  ceiied  on  Kiimilir  > 
iiBOinetiiaeeBmploTed- itiiakindof  ai^■pulnp1>1Jriuldbra■teaIn'engine,  whiehdimwa  * 
the  gas  KWKf  from  the  ntoita,  end  ao  ralieraa  thorn  from  that  enoinuma  ■Tnmmt  (rf  | 
ymaige  that  they  would  otherwiie  have  to  tmnnnnhn-  while  their  gawona  iiwd^nitm  m  j 
helng  tarcei  on  tlumigh  the  various  obatnctiMU  that  iotentne  between  them  and  i 
the  gaaosaeta.  Leaving  the  paiifien,  the  gas  jiiMgi  ii^  the  large  raoeiTer  cr  gaaonielcr,  ' 
where  it  ia  stored.  i 

MaitriaU  ta^lafti  in  AW  Jfmn^aetvn  «/  Otalfat.— Of  tlw  three  rarietua  <tf  eoal    i 
known  to  ebcmiiti,  the  Uaek  or  hitnminoQa  ia  the  only  one  whioh  is  dDplojed  to  hmj   ; 
extant  (br  the  mamt&ctnrft  of  gaa.    Ugnite  or  brown  eoal  oecun  in  too  mall  quantity    | 
for  this  puipoae ;  and  glance-ooal  or  anthraoits  is  not  snffioiaitly  rich  in  hydmgMi  to  be 
of  any  use  to  the  gas-niatmfactnrer.    A  mull  qosntity  of  a  petiulisr  bitondnona  shak, 
named  boghead  coal,  hat  of  lots  been  employed  in  London  andebewhtfc;  bntitsnatDra 
is  not  mffldently  well  detmnined  to  enable  ns  to  i^  whether  it  is  regarded  at  a  eoal 

The  varietiea  of  bliwk  ooal  are  exceedii^y  UBmsroui ;  in  a  general  way,  hawover, 
tliej  maj  be  divided  into  four  kind^^iamelj,  eaking  coal,  whieh  has  the  pnpM^  of 
noting  whan  it  is  heated,  and  so  running  together ;  splint  eoal,  whieh  it  so  named  fron 
itsiplintery  fracttuei  cberry  cosJ,  whioh  boms  without  oaMng  at  all ;  and  oanndcoal, 
which  is  Bzceedinf^y  hard,  compact,  and  bituminous.  The  fltst  of  these  oocuis  abun- 
dantly in  the  neighbouriiood  of  Newcastle,  Nortbnmberiand,  and  Duiham ;  the  sMond 
in  South  Wales ;  and  the  last  in  Scotland  and  in  I^noatbire.  Although  these  vaiietirs 
of  coal  differ  very  consideiably  in  their  value  fbr  gaa-ptodooing  purpoaes,  yet  itfatd 
must  always  be  paid  to  the  ocnvenienoe  or  &iality  with  which  they  an;  obtained;  and 
hence  we  And  thnt,  in  London,  the  coals  of  Newcastle,  with  oortain  "■"""i*  of  I^noashin 
and  SooUand,  are  employed.  In  Bristol  and  its  neighboarhoDd,  the  ooals  of  fllonesatu 
shire  and  Wales  are  used ;  in  Binoin^iam  those  of  StsHbrdshire  and  Wigan ;  in 
Leiceater,  Nottinghain,  and  Derby,  the  ooala  of  Dcrhyshire;  in  Leeds  and  ShrfWd, 
tboBs  of  Toikshira ;  in  lirerpool,  Sslford,  and  Hanehester,  those  of  Wigan ;  in  Bdin- 
bur^  and  the  north  of  Scotland,  the  coali  are  chiefly  derived  from  the  Lotinana  and 
fioOk  Filtabiie ;  is  Qltagow  they  are  obtained  fixnn  Lesmahago,  Kelvinsid%  Wiiscn- 
towo,  fto. ;  and  in  Greenock  they  are  procured  fnun  Hookland  and  Skateiig. 

The  temperature  at  whioh  the  carbociaation  of  the  oosl  ii  effected,  snd  the  manntt 
in  whioh  the  heat  is  af^lied,  have  an  impoituit  influence  on  the  qunlity  of  the  gas  and 
elher  predncta  obtained.  If  the  hest  ia  too  low,  thequanti^  of  gai  produced  ia  snail, 
while  that  of  the  tar  is  Isrge ;  on  the  emtraiy,  if  it  is  too  high,  the  latter  is  sacrificed 
for  the  ganetation  of  the  fbnoer.  In  the  one  case  the  gas  is  too  tiub  in  hydrocarbcm, 
and  in  the  other  it  is  too  yxa.  In  practice,  tharefon,  it  is  necesiaiy  to  Mt  the  ha;^ 
medinm  i  and  it  is  generally  thoni^t  that  N ewearila  eoal  leqnirei  a  Id^wataie  ef  { 
a  dull,  led  heat  (1304^  Fah.)  for  its  distillation,  and  that  the  richer  canneJa  will  bsv  | 
a  temperature  of  1800°  Fah.,  or  a  bright  ehoiy  red.  The  latter  is  a  little  above  the 
mdting-point  ef  eoppn,  and  the  foimet  it  a  little  below  it  j 


■  Bcms  iiUa nuj' be fittBMd of  tba  relatiTe -nine  of  tlieae  difoeqt kindtof  ookI  hf 
nbnaoB  to  tlM  taOawiM^  taUe,  wbicb  ezbiliiti  tJu  proportioiu  of  vdatile  mtttet, 
voks)  Mid  sill  piuduotd  hj  Mteh  desoiiptioD  of  coal,  h  well  ■■  llie  per-conUge  anuniiit 

awtter  ranges  betrwn  SIS  and  68  per  oent^  and  that  tbe  qtiantil;  of  tulptuu*  oontained 
in  the  volatile  nutter  ii  from  1  to  fi  per  cent. : — 


NuneotCotL 

TdLMatt. 

Coke. 

^ 

Coat. 

Boiubniiii 

ToLUatt. 

Bo^ead 

68-4 
66-3 
60-0 
61-5 
B2-5 
,»0 
4»'S 
48'5 
46fi 
42-9 
41-6 
40-9 
SB'S 
38-0 
880 
37'0 
37-0 
87-0 
86-8 
36-6 
363 
SS8 
85-6 
Sj-O 
So'O 
84-9 
34 '9 
337 
33'S 
88-1 
315 
31-3 
30'3 

s:; 

S9-4 
29-3 
287 
2B-* 
27-8 
26-6 
23-1 

81-6 
83-7 
40-0 
45-8 
47-6 
60-0 
60-4 
SI '5 
64'6 
57-1 
68-6 
691 
81-7 
620 
620 
63'0 
68-0 
830 
63'2 
63-4 
63-7 
64'2 
64-4 
660 
66-0 
flS-l 
63-1 
C6-3 
68-6 
68-9 
68-6 
68-7 

897 
69-8 
69-9 
7    0 
707 
71'8 
71  6 
72'3 
74-4 
769 

3Z'8 
0-6 
13-S 
10-S 
16-1 
2-9 
01 
2'4 
4-2 
1-8 
10 
27 

86 

3'8 
6-1 
8-0 
1-8 
11 
6-8 
2-0 
3-9 
47 
IS 
10 
0-8 
3-0 
4-9 
8-6 
13-1 
10-6 
9-4 
2-2 
2-6 
1-8 
6'8 
10 
3'4 
1* 
1-4 
18 
1-4 
21 

0-63 

007 
1-40 
0'86 
180 
180 
226 
MO 
1-70 

1-eo 

086 
I'20 
310 
110 
1-60 
1-23 
i-10 
120 
1-76 
0-B5 
210 
110 
1-40 
1-10 
076 
2-86 
1-30 
1-20 
076 
1-20 
0-96 
1'30 
1-20 
110 
4-10 
0-86 
1-40 
1-00 
110 
1-20 
110 
220 

008 
0-00 
0'68 
0'20 
0-60 
0-63 
1-14 
0-61 
0'96 
070 
046 
0-80 
1-80 
0-60 
080 
0-60 
0<0 
0-83 
0-94 
0-W 
110 
OM 
0-75 
0-60 
0« 
1-60 
0-6S 
0-60 
0-26 
0-70 
0-49 
0-67 
0-TO 
066 
220 
0-40 
071 
D'SO 

0-60 
0-00 
I'lO 

0-46 
007 
0-82 

Capoldnu 

0-46 

OMWcmysB   . 

070 

0-78 

1-00 

Hoatiem  {Stafford!    .... 
RuabonmamtN.-fraleel. 
BtaTely  (Darby) 

BUkrtone  CToikihiio) .... 

0-80 
0-40 
0-4O 
1-30 
0-fiO 
0-80 

M^Wr<S.T<A)  .... 
Heeoar  O'oAAiic/ 

0-65 
080 
0-6T 

0-si 

0'4S 
100 

O'BO 

Oorforth  

06» 
0-W 
036 

lereraon',  WalUend  .... 

LodTgiuy  canncl  .'.'.'.'.'.'- 
Woolthorpe  (8.  Yoril)   .. 
Pellon  Main  oamud    ..    . 

1-36 
0<5 
0-60 
O'M 
0-6O 
0-48 
0-63 

0-60 

0-84 

1-90 

Dean-aPrimiou 

0-60 
0-40 

pI5r™i; 

O'BO 

0-60 

BtLoi>da(S.Walei) 

1-10 

Gooi^lc 
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WiQi  legiri  to  the  manner  in  irtiicli  heat  is  to  be  appliid.  It  nmj  b«  said,  Uiab 

iritiiin  cettoin  liniite,  tlte  more  qoicUy  Ae  he>t  ii  applied,  tlie  graatar  Oie  qtunti^ 
md  tile  better  die  qnility  of  the  ^u  obtained ;  for  too  daw  «  h««t  geaentte*  TriatiU 
nimtter,  vhich  condenra  in  tar;  and  too  qnick  a  heat  decompoaea  the  gaa,  and 
deatrojB  its  illiiitiiaatiiiK  powm.  I^Mly,  it  may  be  remaiked,  that  the  duration  of  Om 
heat  oa^t  not  to  exceed  fire  haari ;  fiir  at  the  eipiNlion  of  dwt  time  the  gneee  yrUA 
re  erolved  are  of  little  uie  tor  illmninating  purposes,  and  tlia  ■utphur  which  is  otm- 
tained  in  the  ooke  begioi  to  diitil  over  m  bisii^huret  of  earbon,  vUdi  it  a  moat  ob|a»> 
tionable  impurity. 

VviiftcatlMi  of  V«s. — TbitiseffeotediuvkiioiuwayB;  tome  of  the  oontnTaiMWi 
being  mecbaiiicel  in  their  action,  and  othen  ohemicaL  When  the  Tolatile  matten  quit 
the  retort,  they  coniist  of  aqueous  vapour,  tar,  oleflant  gai,  and  otlier  rich  hydrocaibon^ 
light  cai^nrettod  hydrogen,  bydn^en,  caibooic  aoid,  oaibonio  oxide,  tulphuretted  Iiydn^ 
gan,  sulphuret  of  oarbon,  cyanogen,  and  ammonia.  Only  a  few  of  theae  are  required  tm 
oinating  pnrpoaet,  uid  ibe  reat  moat  be  got  rid  of.  Foremort  in  the  order  of  pmi- 
fication  ia  that  which  takes  place  in  the  hydraulic  main.  There  the  moat  oondeoM- 
bte  of  the  empyrenmatia  Taponn  are  depndtsd,  and  they  run  away  into  the  nd^i- 
bouring  lank  as  a  moat  fcatid  mixture  of  tar  and  wntety  matten.  Next  to  Uiia  ia  the 
condenser — an  apparatus  which  exposes  the  gas  to  a  large  extent  of  cooling  surface.  We 
liave  already  described  the  fbrm  of  the  Bppat8tiis,aiids«id  that  it  eanie»the< 
]f  tho  liquiflaUe  nuittert  oontained  in  the  gai.  It  precipitatet  tar,  water,  and 
ji  oombinatioii  with  aulpburetted  hydrogen,  carbonic  acid,  and  cyanogen.  In  Mme 
usea  the  gta  is  niada  to  pass  through  a  Teasel  containing  pieces  of  coke,  orer  which  a 
stream  of  water  is  wnatantJy  ranning.  Theguenleraat  the  bottom  of  the  Teasel,  and, 
haTing  nude  it*  way  between  the  fiiaura  of  the  coke,  it  escapes  at  the  top.  A.  stream 
atsr  runs  over  the  coke  in  an  opposite  direotioD ;  and  tboa  die  gai  is,  m  it  wm, 
washed  and  wmbbed  by  the  two  materials  with  which  it  is  bioaght  into  ooutaoL  TM» 
apparatus  is,  dierefbre,  Tery  appropriately  named  a  lertMfr.  The  only  impuritjea  now 
in  the  gaa  arc  ammonia,  carbonic  add,  mlphuretted  hydrogen,  cyanogen,  and  biiol- 
phuiet  of  carbon.  Theae  can  only  be  remored  by  the  aid  of  chemical  abaorbents ;  sod 
the  gas  is,  therefom,  made  to  paaa  through  a  set  of  reaaels  which  are  named,  par  owl- 
latee,  the  puriflora.  Thcae  contain  milk  of  lime,  or  lima  that  ba*  been  recently  alaked. 
In  the  former  case  it  is  named  a  wet-lime  purifier,  and  in  the  latter  a  dry.  In  botb 
!S  the  gaa  enteta  at  tbo  bottom  of  the  ressel,  and  it  Is  either  distributed  in  a  stress 
of  small  bubbles  through  the  liquid,  or  else  it  courses  it*  way  between  the  moitt  particle* 
of  the  recently  slaked  lime.  By  this  contrivance  caibouic  acid,  cyanogen,  and  aolphs- 
retted  hydn^en  are  eitisoted  &om  the  gas ;  these  combine  witii  the  lime  and  pniduee 
a  most  unplcMant-amelling  compound,  which  is  technically  tenned  UtM-itSy.  In  eoo* 
sequence  of  the  loss  of  ammonia  by  this  process  of  purifying,  and  the  disgusting  nttnn 
of  the  refuse  material*,  a  number  of  patents  have  been  taken  out  at  Tarious  times  for 
the  purification  of  coal-gas  by  other  means  than  that  of  lime  alone.  The  oxidea  of  ircn, 
arious  omdititma,  have  been  patented  by  Messrs.  Croll,  Hills,  Laming,  and  I^nre; 
tho  cgmmon  aalta  of  lead  have  been  patented  by  Mr.  Lowe  and  Ur.  Loah ;  oxychlohdl 
of  antimony  by  Mr.  IfirHiam ;  sitlphatG  of  iron,  with  comrnon  (alt  and  charcoal,  by 
Mr.  Connack )  tnlphate  of  lime  and  magnesia  by  Mr.  HIUb  ;  auperphoaphalo  of  lime  by 
Mr.  Johnson ',  muriate  of  lime  by  Mr.  Laming ;  muriate  of  manganeae  by  Hr.  dull ; 
d  clay  by  Mr.  Bowditch.  Indeed,  it  would  appear  a*  if  all  the  refase  matters  of  Ihs 
arta  had  been  snoeestiTely  tried  and  patented,  in  the  hope  of  Aeir  becoming  a  means  of 
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exbacting  the  istpiniliea  from  Mtl-ga*.  lu  nuMt  OMes  the*e  anbaUiiMi  merely  mbnri) 
Mamonin,  and  in  »  tev  imtanoe*  thef  take  up  «ulplniTetted  hydnigai  also.  Qnitliitg 
the  pnriflrai,  irhich  ars  oharged  irilh  one  oi  more  of  the  pracediiig  compaimdi,  the 
gtt  entan  tba  gaumoter,  and  ii  in  the  condition  in  irhiih  it  it  t«  be  mpplied  to  the 

Ths  prodnet*  of  theee  opwatioiu  an  autre  or  laai  valoable  in  avaj  itage  of  the 
ptooeaa.    The  ooke  -vhiiili  ia  dntwn  from  the  retort  after  the  eztnotion  of  the  gai 
mecti  with  a  ready  aala ;  the  «»""""i«"«i  liquor  which  float*  iqnn  the  tar  in  the  tanha 
of  the  craidenwr  and  hydnulio  main  oontain*  enon^  .mmnnm  to  make  about  nzteen 
outiGcia  of  aulphals,  or  twdve  and  a  lialf  of  oarbonate,  or  eleven  and  a  half  of  nmiiate, 
from  erery  imperial  gallon  1  and  ai  each  ton  of  Neweastla  ooala  pnidncei  from  tea  to 
'    twdve  gallonf  of  thi«  liquor,  there  ia  a  large  amount  of  Taluable  matter  generated  in 
die  piooeaa.    The  tax,  alio,  ii  made  to  give  up  ita  wealth  by  &o  all-powerful  aid  of 
tftunnlnirj      A*  it  leaTSa  the  manufactory,  it  i(  •  dark-calonnd,  heavy  liquid,  of  a  moat 
nnpleannt  odour;  but  by  diatillation  in  rode  iron  boilcn  it  Aimiihee  naphtha  for  Ivnpc, 
dead-oil  or  oeoMte  lor  taOmy  timbers,  and  piloh  or  aiphaltum  fi>r  a  Tariety  of  purpoaea. 
Wbco  the  rioher  varietiea  of  cnnnel  eoal  have  been  need  fbr  the  geiucaldon  of  gai,  the  tar 
also  oontaina  paraffins,  which  haa  alnady  been  deaeribed ;  and  it  lifcewiie  yidda  by  dia- 
tallation  an  oil  which  ia  largely  employed  for  Inbricatfng  maohinery.    Within  tlie  laat 
1^  yean  a  noD^ber  of  pUenta  hare  bean  taken  ont  for  the  management  of  coal-tar; 
i    but  as  yet  we  have  only  begmi  to  have  an  inaight  into  the  natnie  of  the  many  Tahiable 
I    eompoundi  that  are  locked  up  in  it  .  Neiartiieleai,  lhi«e  elaaua  of  bodiei  have  akeady 
I    beendiioomed  in  ooal-tar;  naniely,  neidral  prineiplea,  acid  lubatanoea,  and  alkaline 
Bicttrav.    Among  the  flrrt  are  beniole  (C>*H«),  toltuls  (C"H>),  cumob  (Ci>E"),  cyntdb 
(C«H"],   naphthaline  (Q»H<),  pawnaphthaline  (0»H"),  pynme  (O^H*),  cbrytttus 
(C"B^,  paraffina  (C>°^),  and  rariooi  liquid  hydracarbcm*,  which  hare  not  yot  been 
iKdaled.    Among  the  acid  lubatance^  the  moat  ii^mtant  ii  &d  acid  of  oreoaota,  oi  car- 
bolic acid  (C»H>0>)  ;  and  of  the  alkaline  nuttera  then  are  pyridine  (C>OH>H),  picoline 
(C'E^N),  anditahoBologne,  aniline  (C^H'N),  lutidine  (C"H*N},  leneoline  (C^HIf), 
a  new  baae  (C'*H"N),  and  parroline  (CH'^N) :  in  addition  to  which  there  are,  in  all 
probability,  odier  aompounda  which  «i«  itomstia  with  the  preceding.    Now  the  great 
and  intereating  Ikot  lAich  haa  been  developed  by  the  atody  of  theae  oomponnda  ia,  that 
tbey  all  contain  bat  one  element  of  nitrogen,  and  that,  with  one  or  two  ezoeptioiu,  they 
liaebyregnlargiadationaoftwoof  carbon  and  tiro  of  hydrogen:  flrit  we  have  10-|-fi, 
then  13  -|-  7,  then  11  -f-  9,  and  so  on.    Beodea  which,  they  are  all  lamneric,  or  here 
exactly  the  fame  compodtion  with  another  leriei  of  baae*  called  the  aniline  miea. 
To  the  chemiat  theae  beta  eie  of  the  greateat  importance,  not  merely  becanae  of  their 
individual  iniereet,  but  becauae  of  their  influence  on  the  ptuloaophy  of  actonM.    At  one 
time  it  waa  thangbt  that  whenever  two  things  differed  in  their  chemical  and  phyaical 
prt^eitiea,  they  must  be  diflbrent  alao  in  their  oomp<Aition ;  and  when  Praftnaor  Fara- 
day ahowed  that  one  of  the  oonitituenia  of  the  fluid  obtained  by  the  condensation  of 
I    oil-gaa  waa  identiaal,  in  its  chemical  oompoaition,  with  anotlua*  body  (oleflant  gsi],  not- 
!    widiatanding  that  it  difibred  from  it  in  all  ita  phynoal  propeitiea,  cheiniats  wete  hatdly 
I    able  to  oomprdiend  it ;  but  ere  long  the  fact  waa  reoogidied  as  one  of  the  moat  oommon 
I    ooonmncea  in  the  whole  range  of  chemiatry.     And  ao  it  ia,  an  examination  of  the  moat 
{    iuMgaiflcsnt  of  materiala  will  often  fotniah  resnlta  that  not  only  affect  the  encient  land- 
j    Madta  of  aoienoe,  but  abo  opcm  up  a  new  way  to  the  fnotiM  of  indnitry  and  the 
I    Mfuiisment  of  wealth.    Who,  for  anmple,  eonld  have  aappcaad  that  ao  dMgnatfaif  a 
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BqnUM«o«lt»  *  liquid  whidi  ■  fcw  jMn .MiMe tl 
bow  to  di^MMB  of — wvold,  thraufii  ilu  goUao  key  of 
dugiging  tha  i^ect  of  chfmitol  «ciwB,  aBil  of  opening  ap 
«f  indmtrfi  T«ke  tlie  erode  tar  andaibiiiit  it  to  dittiUataou  at  a  1 
the  temperature  of  boiling  inter :  it  jieLdi  a  liglit  volatile  oil,  vhich 
naplitba.  Thiiaonmitaingnatjaitcd'aTalBablestlierealliquid, wMdi vahavealieAdj 
dqurilied  under  the  iiaae<tfbiaiio)a,—«  liquid  wbkbnay  beuied  foi  bnmiiig  inlaM^d 
fbr  diaHolTing  tenoMy  and  Ax  matui  fth'l'iiring  a  Tith  pafnoe  (iiitn>*b<auK^)f  irtiiah  ham 
dhs  delioiooa  odoor  of  Uu  iwiiiliil  odl  of  hJtfflr-aJnKfntfa.  Bt  cotttinuiAg  the  distills 
Urn  at  aaomewkat  highar  te>DpBtatm«,  lliaie  pams  qtot  an  oil  wMeh  jaheaTiar  tlan 
iratoTp  TioM  ia  called  dead*oU ;  it  oontaiiu  the  naphtliiline,  panifBna,  ereoaatB,  lo^ 
Tanona  liquid  hjdiocaibonB,  wliieli  have  not  been  sufflciratl;  veil  ttniiad,  but  wU<Jt 
pcabapa  ooatain.  suuea  of  oluaaieal  vaallh.  Tbe  dread-odl  ia  la^aly  amployad  Ibr  th 
praaerration  of  timber,  andfbr  Inlirioating  nuutunery:  and  laaCly,  diat  whieh  nnaiM 
in  tliBatilliiaoldaaa^jlialt  or  iHtch.  Aa  might  be  expected,  tliisv  ii  adiSerauM  iaAe 
qoalt^  of  theae  prodneta,  aceoiding  aa  the  tai  ia  obtained  from  cenunon  Sswaada  oeal, 
or  from  the  lieher  aorta  of  cannel. 

Of  the  other  imptuitiea  or  prodneta  of  gu-makiag,  ayanog«a  ie  the  ouiet  imps^ 
taut ;  already  it  hai  been  extracted  bam  the  impuie  gaa,  and  converted  into  Pnuaian 
bine.  It  is  Mid  ^at  ft  ton  of  Newcartle  eoal  will  yield  enough  cyanogco  to  prodnoe 
aeven  ponniU  of  Prooian  blue— «  quantity  that  vill,  at  the  preKnt  market-price  of  tha 
•t  sever  the  original  cost  of  the  ooal. 

The  moda  of  obtaining  thia  eomponnd  ia  Tcry  aimple.  When  tho  rKW  or  impme 
gu  ia  purified  by  hydtated  oxidB  of  iron,  aoeording  to  the  patanti  of  Gndl,  Taming, 
and  Hilla,  the  cyanogen  oombinea  with  the  iron  and  producee  the  pigment  in.  qoatiim. 
Bnt  idien  thu  madi^  it  ii  latgely  oontaminated  villi  anlphuret  of  iron  and  otho'  im- 
poritiea.  Theae  b«j  be  got  rid  of  by  muhing  the  mixture  with  dilnto  inlphnric 
or  mmiatio  add.  Or  if  the  iron  oompound  ia  treated  with  «  aolatioQ  of  potash,  it  give* 
op  ite  feiTO-oyanagon,  and  producea  pruniate  of  potadi,  whioh  ia  an  equally  valiiaUB 
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The  itdlowing  table,  whioh  haa  been  oomtracted  &am  tha  ezperimenta  of  Heno. 
Barlow  and  Wright,  will  affi>rd  mma  idea  of  the  relative  ptoportiana  of  gaa,  tar, 
ammoniaoal liquor,  andtnko,  fiuniihodper  tenbydifiarant  vazietieiof  ooal: — 


C«L 

Qutn 

snbtorcet. 

'S.?" 

"Tiff- 

^ 

■P,.!,™  TpTi« 

9650 
9830 

108M 
S381 

1SS40 

1077B 
WIS 
9400 

1058* 

loa 

98 
248 
226 
738 
MS 
265 
219 
210 

102 
60 
162 
340 

J 

very  little 

1,643 
1,426 
1,332 
1,246 
716 
1,077 
1435 
1336 
1156 

Wimn  (Inoe  Hall)   

Lnchfrelly  cannel 
Bogblad: 

Bammy  cannel 

WomyM 

TMtaCw  lb*  mpuUlM  iK  Oo«l-gM.— Notwithatanding  thatao  m 
ia  taken  with  the  puriBoalaon  of  coal-gaa,  yet  it  ia  found  that  a  gieHar  ■ 
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portioa  of  tha  KTsnl  noxiou  ooBVonndi  Rlraad;  dewiibed,  will  pw^  tlmxp- 
tion,  and  wQl  And  their  way  into  tha  Etreat  msiiu.  Tho  most  important  of  tlksM 
are  ""i"""i-.  Okrbonto  acid,  Ai^ihimttei  lifdn^Oi  biwilphBret  of  ouImii,  and  tany 

The  flnt  of  tbeta  la  abjaotiauaUa  froin  tlis  cimimitaaM  (hat  it  atlai^  tlie  fiitiiigi, 
ooRodei  the  metBii,  and  flxsa  tlie  itt^-coclui  beaidea  wliich,  it  haa  tlut  property  at 
holding  tai  in  aufpenaioB.  Anunonis  ou,^t  not  ia  esiat  in  cool-^as  to  a  gnater  extent 
than  one  pait  in  ahout  60,1)00  :  that  jji,  100  cohic  feet  of  gas  ooght  not  to  oontnin 
moie  than  about  3'6  cubio  inches,  or  latiier  moie  than  half  a  grain,  of  anunoniacal 
Tayour.  Anything  aj^Toaching  to  this  quantity  may  be  teadilf  discoretedbynesnaof 
tuimerio  pi^er,  which  i»  immediately  teddened  by  the  impure  gat. 

Tho  pisaaoee  of  cubomc  acid  nay  be  known  by  colIeotiDg  a  bottlefol  of  tha  gai 
and  ahaUng  it  up  with  a  little  lime-water ;  if  the  impnti^  be  preeent,  the  lime-water 
-will  be  randsied  milky.  The  (peat  objection  to  earhonic  acid  ia,  that  it  reduoes  the 
illmninating  power  of  the  gaa,  «nd  thna  lowm  it*  ralue.  Mr.  Wdght  and  Hr.  Lewis 
Tliompaon  uy,  that  erory  one  part  of  coibonto  aoid  in  a  hundted  of  gas,  ledncea  its 
Oluminating  powei  to  the  extent  of  eight  or  ten  per  cent. 

Bnlptmntted  hjdrogan  may  bo  diiooveied  by  a  aolution  of  sugar  of  lead,  a  little  of 
w-bioh  oqght  to  be  drcg^ed  (m  a  strip  of  whits  paper,  and  then  beU  in  the  g«e  Ibra  period 
of  not  leas  than  tan  "■'"■■'««  or  a  quiuter  of  an  hour.  If  tha  papu'  beoomes  disDolomed, 
■nlphmetled  hydrogen  ii  praaent.  There  are  aeveral  reaaona  why  this  imjiuri^  should 
not  exist  in  coal-gas:  it  gtTea  to  the  gas  a  feted  odour;  it  tamishes  silTCc,  and  deatroyt 

not!  iqnaiuuly  on  books,  linen  good^  and  other  textile  itbaee. 

Biaulphuret  of  oarbou  is  not  so  easily  datarted,  for  the  gas  must  be  burnt  under  a 
platinum  roaette,  andthaproduotsof  owohostion  coUeoted  in  a  veasel  containing  a  little 
^miminj^  JSx.  Wri^t,  of  th«  Weatem  Q«*  CompMiy,  ha*  contoTod  an  a^iantna  for 
this  purpose.  Having  ooosumed  about  twelve  cubic  feet  of  gas  at  the  rate  of  half  a 
oshio  &iet  an  honr,  it  will  be  found  that  sixJir  eaven  ounoaa  of  water  will  have  ooudensed 
in  the  leeeivDr.  This  is  to  be  treated  with  a  solution  of  nitrate  of  bvyta,  that  has  been 
nodwed  acid  by  a  little  aqoa^intis.  I^  in  the  eotine  of  a  few  hours,  a  white  powder 
letttea  to  Ihe  bottom  of  the  liquid,  we  may  be  sura  that  bisnlphuret  of  ceibou  wo* 
pr««eut  in  the  gas ;  and  if  we  ctdleet  the  [owipitate  and  weigh  it,  we  shall  be  able 
to  detsmina  the  quantity  of  hnpniity  pieseat:  fitr  every  2H  grains  of  aulphato  of 
baryta,  represent  S8  grains,  or  nearly  i6  oubio  inohca,  of  the  vapour  of  biaulpbnrct  of 
oarboo.  By  ptooeeding  ia  this  w^  we  SbA  that  100  cubic  feet  of  ooal-gas  yield  fimn 
60  to  300  grains  of  sulidiate  of  baryta — quantitiee  that  represent  &om  8'1  to  18-6 
gtaios  of  biiulphuiet  of  carbon.  The  preeeooe  of  this  impurity  in  coal-gas  is  a  moat 
tmom  affitit :  for  it  has  been  ihown  by  Dr.  Lethehy  in  several  of  his  Beporta  to  the 
Corpvatian  of  London,  that  bisulphuiet  of  carbon,  in  the  aot  of  burning  and  oiydixing, 
fcams  solphnrjo  acid ;  a  great  poMion  of  which  eaospes  in  a  corrosive  form,  and  does 
enormous  damage  to  every  kind  of  textile  iJsbrio.  He  states  that  tho  books  in  almost 
every  library  in  tha  Ungilnm  where  (as  is  used,  m  falling  to  piece*  from  tha  action  of 
this  acid  i^on  the  oover* ;  and  ha  makes  referenoe  to  the  libraries  of  the  Athenanim 
Cinb-hcnse,  the  Iicndon  Institution,  thaBoyal  CoUegeof  Surgatms,  tha  Portico  library 
at  Manchestar,  and  that  of  tha  literary  Bocie^  at  Nawoaalle-up<»i-Tyno,  for  nvample* 
of  the  miaehief  done.  In  most  of  these  pJaees,  the  iiyuiy  has  been  so  gnat  that  a 
nmedy  has  been  oalled  fbr.     This  mmedy  cousist*  in  burning  the  gat  in  mcb  a 
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'mj,  tlut  the  ^odneti  of  combiutiini  iliall  be  cutiod  amj  ■■  loon  m  Uicy  arc 
geaerttei. 

Am  regard*  die  ijiuuitit]'  of  •alphntic  aoid  vUch  is  prodooed  in  Qua  numier  tten 
bieolphuTst  of  cerbon,  we  nutf  My  tiM  there  i*  «ame  diaetepaney  of  apinlon.  lb. 
Lewii  Thompeon  atatoa  that  ooal-gu  nrely  oonl4diu  len  thtm  the  me-thoaaaiidtli  of 
its  bulk  of  bUulpbnret  of  carbon ;  and  if  lo,  100  cnlnc  feet  of  the  gaa  oan  rardy  prodtue 
len  than  2SS  gi^juof  anhydjinutalphiiricaoid.  In  another  place  he  atafattiluit  he  bai 
ikerer  obtuned  leai  than  40  gnuna  of  lueh  add  from  100  cnUc  iBet  ef  gas.  On  the 
odier  hand,  Dr.  Letheby  anerti  that  he  laidy  obtaitu  men  ttian  30  giuna  of  tho  add. 
But  let  the  quantity  be  vhst  it  may,  it  ia  evident  that  miachief  must  ariae  fhim  ita  pa«- 
■ence,  and  that  the  attention  of  ohemifta  and  gaa-nunntkctaren  on^t  to  be  eapecia% 
directed  to  this  lubjeet.  The  quantity  of  thii  Impnrity  ia  amall  vhen  the  gaa  bae  beat 
generated  at  a  low  heat;  but  it  ti  Urge  when  the  ten^eiatun  of  Qw  retort  baa  »f- 
pioached  a  ftUl  red,  or  when  the  efaargea  hare  been  kept  in  beyond  flre  boora.  It, 
therefore,  do  meana  can  be  adopted  tat  the  lemoral  itf  Uia  impurity  after  It  baa  enee 
been  fenned,  it  it  manifeat  diat  care  ahould  be  taken  not  to  produce  it. 

Tairy  matter  ia  held  In  (uapeniion  in  coal'gas  by  means  of  ammoDia;  couaequanfly, 
if  ire  paaa  the  gaa  throi^fh  a  tmall  bottle  or  tube  containing  ft^menta  of  flint,  moia- 
tened  with  dilute  inljdinrio  add,  we  shall  abaorb  the  ammonia  and  armt  the  tar.  When 
coal-gaa,  containing  modi  tar  in  tuapendou,  eaeape*  throu^  tlie  fisMn«a  in  the  itreet- 
pipes,  it  impregnittea  the  soil  of  the  nei^bourhood,  and  give*  it  a  most  off^idTe  odour. 

Atmoq^eric  air  ii  lonietimea  present  in  ooal-gaa  when  the  eihauatta-  haa  been  doing 
its  work  too  energetically,  or  when  there  have  been  leakage)  is  the  Tesaels  or  pipaa 
between  the  retorts  and  the  eihantter.  This  la  recogniied  by  the  Muenen  or  diune^ 
of  the  flame,  and  by  its  low  iUuminating  power. 

7%»  Analyiit  ef  Cbal-ffat  ia  rather  a  complicated  nudertaking ;  thou^  a  good  gencnl 
idea  may  be  fcrmed  of  Ht  compoaition  by  the  ftdlowing  ptooeai : — Cdleet  a  quantity  of 
gaa  in  a  graduated  tube  orer  qnickdlTer ',  inlnxlnoe  a  aolaUou  of  oauitia  potaah,  and 
agitate  it  with  the  gaa  for  aome  minutes ;  then  allow  the  tube  to  stand  for  a  abort 
time,  and  obterre  how  mndi  carbonic  acid  haa  been  absorbed.  After  thia  hu  been 
doiie,panapBcoucentntedBi)lnQanofpyKigaUio  acid  in  potash,  or,  better  atiU,  a  amall 
quantity  of  Uie  powdery  cryatala  (J  pyn^allio  add  iladf ;  ihake  the  tube  again,  and 
baring  allowed  it  to  atand  for  a  few  minntea,  read  off'  the  bulk  of  oxygen  that  haa  dis- 
appeared; tnnifta  tite  gaa  to  another  tube  onr  water,  and  by  meant  of  a  ayrings,  or 
other  contnTanoe,  introdnce  a  nnall  quantit}'  of  bromine,  or  of  strong  edution  of  bro- 
mine ;  shake  the  tnbe  for  a  minute  or  to,  and  obserre  that  the  bromine  it  in  auffldent 
quantity  to  give  the  gas  an  orange-ied  eolonr ;  afUr  the  li^te  of  four  or  Atb  mimite*, 
paaa  ap  a  solution  of  potadi  and  shake  again.  In  this  way  the  ezocB  of  bromine 
will  be  abaorbed;  and  on  allowing  llie  tnbe  to  aland  fbr  a  abort  tinte^  the  amount 
of  coudeniable  hydrocarbon  may  be  determined  by  the  lost  in  bulk.  Tranaftc  tb»  gas 
to  another  tnbe,  end  agitate  it  with  a  adntlon  of  dichloride  of  eopper  in  muriatio 
add  (this  ia  made  at  once  by  mixing  equd  parta  of  Uack  oxide  of  ecffpet  and  reofody 
predpitated  oopper,  with  muriatic  add).  Aiter  a  Ibw  minntea,  the  adnlion  it  to  be 
withdrawn  and  the  gat  washed  with  potaah ;  the  lost  in  bulk  indieatet  the  qnanti^  <rf 
carbonio  oxide  preaent  Lattly,  a  portion  of  the  reaidoal  gas  it  to  b«  tranafated  to  an 
eudiometer,  and  mixed  with  about  twioe  ita  bulk  of  oxygen;  and  the  mixture  ia  to  be 
fired  by  the  aid  of  an  dedzie  qiaik.  After  standing  fiv  a  fow  minutai,  the  loaa  in  balk 
ia  to  be  obaerred ;  a  adntion  ti  cauttio  potaah  ia  then  to  be  passed  i^  Into  the  gas,  and 
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tlia  dMaiption  of  oM^oniatcid  noted.  Thii  iiidic«fag  Hlb  uiLomit  of  light  oaiburetted 
hydTOgonpiewnt;  tmd  then  by  rabtnoting  twioe  thu  Tolume  from  the  total  amount  of 
diminutJOQ  eaoMd  by  the  dotonatioii,  we  obtain  a  number,  two-thirdi  of  vhich  iqm- 
■mt  the  hydrogen  of  tho  gai.  I^ctly,  the  reiidual  gu,  frtnn  vhich  the  poitioa  for  the 
oxjgon  ezpeiiment  wia  taken,  ia  to  be  mixed  with  about  four  timet  ita  balk  of  pure 
chloTine,  and  espoaed  tar  aoau  honn  to  dayli^it,  or  for  s  tncment  or  two  to  nmligfat, 
and  then  vaabed  irith  potaah — the  raaidae  is  nitrogeo.  In  thii  way  ire  may  obtain  an 
eetimataof  theproportionaof  titeohief  ooBitituantiaf  ooal-gaa.  Thew,  hoWsiTeT,  wy 
t«  tbe  lidlowiof  extent  :— 

Light  eaibnrettod  hydrogen  fam  35  to  S2  par  oont. 

Hydrogen  „    25  to  62      „ 

Carbonic  oikb  „      7  to   9      „ 

Carbonic  odd  „      0  to  <      „ 

Oijgtai  .       .       .       .       „      0  to  2     „ 

Kitn^en  .        „      Oto    S      „ 

CondMuable  hydiooarboM       „      3  to  20      „ 
Iba  BpproiimMire  or  WmmBToial  Talna  of  ooal-^jM  ii  determiBed  in  aereral  way* : 
tlnu— 

lit  £yM<aM<>/lt«jn[Xi>M«<«r.— Thia  we  hare  alnkdyalladBd  to  when  peaking  of 
the  general  phencauMia  of  light ;  and  it  ia  only  iiiiiin«ai)  to  aay  hare  that  the  methoda 
ea^Ioyod  are  fimr-fbld — namely,  Count  Snmfind'g  plan,  iritfa  ihadon;  Bitchie'i,  vith 
hisEDatninwatthathaa  tworefieotingrarEuseaandaacreeninadaTk  ohamber;  Wheat- 
•tone'K,  whii^  ocoaiata  of  a  mechanical  omittivtnoe,  whereby  a  ailver  bead  ia  made  to 
TBTolTe  in  each  a  mannar  ai  to  produce  ■  geometrical  figuni  with  two  outlinea ;  and, 
laatly,  the  plan  MokUy  employed  ii  that  of  Bunaen'a,  with  a  waxed  acreen  and  a  gradn- 
•ted  rod — a  dsaoiiption  of  wMoh  haa  already  been  giren.  Sonia  doobt  eiiita  ai  to  the 
kind  of  illuminating  itandaid  which  ought  to  be  adt^tad.  Originally  the  atandard 
waa  a  tnoold  candle  of  lix  to  the  pound ;  but  there  aro  bo  many  objeotdoni  to  it*  oae  that 
it  haa  long  been  diaoontinued.  Dr.  Franklaod  employs  a  oompoaite  candle,  Di.  Fyfe 
pref^one  of  wax)  and  the  itandard  which  ia  qiedAed  in  meet  of  the  Aotaof  FaiUa- 
meut  lelatisg  to  the  luhject,  ia  a  wax  candle  of  six  to  the  pound,  buniing  at  the  rate  of 
120  gnina  per  hour.  In  general,  howeTv,  it  ii  found  that  there  are  more  in^uliritiea 
with  the  oombuiti<m  of  wax  than  with  apenn :  and,  oonteqoently,  the  latter  ia  now 
almoet  alwayi  employed.  Bomatimea  the  oon^ariaon  it  made  with  raie  candle ;  Dr. 
Latlieby  wee  two,  and  Mr.  Erana  employa  Qma.  A  jet  of  gat  compoaed  of  hydnigen 
and  (J<^ant  gaaea,  mixed  in  the  proportian  of  nine  ot  the  fanner  to  one  of  the  latter, 
haa  been  prapoaed  aa  a  atandard  of  canitant  falue ;  but  the  uae  of  it  ia  vary  inccmTO- 
nient:  and,  laatly,  Mr.  Lewia  Tbompaon  hat  anggeated  the  employnwot  of  parafflne. 

Finally,  it  ci^tb)  be  atated  that  wtiaMr*eT  the  quality  of  gat  it  aalimated  by  any  of 
theae  methoda,  it  on^tto  be  ooniamed  from  thahumsr  n' jet  which  ia  beat  fitted  for  ita 
oombuttion.  If  thitia  not  attended  to,  a  ditcrepanoy  to  a  la^  extent  may  oriie  between 
two  difierent  experimenten.  At  a  rule,  common  gaaiequiiet  a  larger  i^ertnreSwcom- 
Ijoition  than  cannel ;  and  hig^  glotaca,  or  chimneya,  are  apt  to  lower  the  illunanatang 
power  of  the  former,  and  to  raiae  that  of  the  Utter.  Differont  experimentera  hare  ex- 
hibited difleient  &nciea  with  regard  to  thia  part  of  the  aubject :  for  example,  Mr. 
Wright  prefen  a  ongle  jet,  the  one-eighth  of  an  inoh  in  diameter,  Ibr  hie  inveatigationB; 
Dr.  Fyft  makeante  of  a  Winfleld  or  Aberdeen  bnmer;  and  in  London,  the  bunuc  fixed 
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I17  Act  of  PnrliBmcnt  is  on  Argaod  of  listeen  halo,  yrith  a  MTon-inch  chiiiine7,  con- 
■amlogi  five  cubic  feet  per  hour.  There  is  no  doabt,  however,  that  in  manf  etara  ■ 
fiili-t>n  or  ■  baf  s-irfn^  vQI  tSori  the  beat  light  Tor  testiiig  pDrpoaes.  We  append  tim 
foSowtu;  table  to  Aaw  how  much  ^  ehanctcr  of  the  bnnwr  tlfecis  the  quaUtj  of  the 
resnlta  obtainsd: — 

OMmm^hm  niumljiRUoir  ffliirfiiHig 

Bitt9«r.  par  boor  luumiMiini  power 

Id  eoUc  (Wt.  P"""-  p«r  foot. 

Jet  Ave  ineheB  high       .     .    .         1-00        .    .         1-00        .     .        l-» 

SbmU  flih-t»il I'88        .     .        2'8B        .     .        l'4fl 

Large  ditto 2'SO        .    .        400        .     .        I'53 

Small  baf  e-wing      ....        300        .     .        410        .    .        1-46 

Large  ditto  4M        .     .        840        .     .        1-87 

Argaiid  of  forty  holes    .         .        450        .     .        7-84        .    .         174 
Theee  teanlts  irere  obtained  b^  Dr.  Fyfe  vith  cannal  gaa  1  and  the;  ehow  that 
the  largo  bat^s-wing  produces  a  fiome  that,  for  equal  conaumptum,  is  neiri j  twioe  ai 
powerfitl  as  that  vith  the  nngle  jet. 

he  hanu'  will  affieot  the 
renlla;  thus — 

^^—^m  Conflnmption  per  Power  of  fa* 

Argand,  with  sersnty-two  hrie« ...  7'0  6-67 

e-aa 


8-a 
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From  wtiich  is  is  manifest  that  in  aaocrtaintng  the  iTImwinatiTig  pow»  at  gas,  great 
judgntcnt  i*  neeenmy,  bol}i  in  the  eeleetlan  of  the  burner  and  in  t^e  r« 

2nd.  The  Cilarine  tft  a  very  much  appredated  by  Dr.  Fyfc. 
proposed  by  Dr.  Henry,  and  in  his  bends  it  affinded  very  accante  rmnlta.    The  objec- 
tion to  the  test  ie  it*  inconvemenee ;  for  cUoriQetake8slongtimetopreptie,tadweue 

er  certain  nf  its  being  pure.    Besides  which,  it  is  an  onpleeaant  gas  to  inhale  1  and, 

ipng  into  the  laboratory,  it  produces  the  most  serions  injury  to  the  braea  and  iron-wo  A 
of  chemical  a^aratus.  llie  mode  of  conducting  fke  experiment  is  this: — A  qoantity 
of  gas  is  to  be  let  up  into  a  graduated  tnlw  over  water;  the  tube  ir then  to  beeovered 
10  as  to  oxelnde  light,  and  ehlorine  is  to  be  passed  up  into  it  Alter  standing  fbr  ten 
>r  Meen  minirtei  in  tte  d«A,  the  eiee«  of  ddorise  i«  to  be  sbsOtbed  by  potisli,  end 
JM  Bmonnt  of  absorption  read  off.  ^m  larger  the  qnantity  abeoibed,  &e  better  the 
gas.  This  will  range  from  three  to  twenty  pet  cent  The  mattera  absorbed  by  flie  Alo- 
ne are  die  oondeosaMe  bjdA>eMbanei  which  >ie  the  Ufominsting  principles  of  die  gas. 

3rd.  T^  .BfumfiM  ieti. — Many  yeors  ago  M.  Balard  ehewed  titat  bromtne  had  the 
power  of  abaotbing  defiant  gas,  and  that  in  tMi  respect,  as  in  most  oAers,  it  was  like 
chloiine.    Lately  Hr.  Lewis  T)i0mpeon  has  taken  advantage  of  diis  property,  and  has 

1e  it  the  means  of  disooverfog  Ha  ipislity  of  coal-gas,  ne  reactions  of  bromine  on 
gas  ate  exactly  tin  same  as  those  of  ehlorine ;  but  it  has  an  advantage  over  -Ae  latter, 

he  ohviunstance  that  it  is  mneh  more  manageable,  that  it  is  more  likriy  to  be  pun-, 
and  that  dw  edmtsnan  of  li|^t  does'not  affect  die  result*.  In  nunipvlMing  wifii  this 
body  we  fill  a  graduated  tube,  called  a  Cooper's  tube,  with  gas,  and  Asn  poor  into  the 
shorter  leg  of  the  instrument  a  seuU  gaantity  of  a  saturated  solution  of  bronuse  in 

tr.  taking  care  to    use  enough  to  give  the  gas  an  orango-rod  oolonr.    After  the 
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nistvn  hM  bees  tluibi],  the  ttib«  i*  aBnwed  to  (tand  tat  about  ten  mimitea,  aad  tbea- 
AeexceM  of  bmaiiiB  ii  to  t«tibaoibedlijn»uuof  potsshj  titer  Tbieh,  the  amoiai 
■teorpticni  ia  iwted.  Aa  in  the  last  can,  thu  wOl  range  bstveen  thne  ind  twenty  pM' 
eeirt.  ■ocordins  to  the  qoiKty  of  the  gu. 

4&.  I%v  Oif^AHrw'  j4»fif  Atri.— Proftam  nmdcf  long  aince  otMerred,  that  when 
omoentrated  Bolphuiic  ftoid  Tse  broii|^  into  eontsetiritfa  the  eoodeniablehydTocsilmnt, 
it  epeedily  ahaorbed  timn.  Helying  upon  thia  ftct,  Pta&aeor  Bobbcb  haa  ntcommeDded 
tint  Aindng^  or  anhy^ona  add  ahaold  be  emplc^ed  Ibr  the  pnrpoet  of  aaoartaining " 
viiuhof  tli«ae  agents  iapreaent  in  wal-gai.  Heaara.  Leigh  and  FranUand  hare  Bpohen 
Tell  of  the  remlta  oMwned  in  thia  manno' ;  but  hmrevtf  eneoHaflil  the  prooai  maj  b» 
in  tiioir  hand^  it  li  open  to  many  ftUades,  and  eimnot  theretbre  be  rMommanded  to  th* 
taakilAil  operator.  Thenodeof  eipenmentingia  thia: — lliegaaia  tobeooUeetedina 
grsdnated  tude  orer  mercnry  ;  and  then  a  piece  of  coke  or  pomice-atDDe,  batened  to  a 
platinmn  wire  aikd  moiatened,  or  rather  tstuntted,  with  the  acid,  ia  to  be  pasMd  up  into 
the  gas ;  after  remaining  in  contaet  with  it  for  ton  minutes  or  a  quarter  of  an  hoar,  the 
cdra  it  to  be  withdrawn ;  and  as  a  tmaU  qiantitf  of  lulphunnia  add  will  hart  been 
Amned  by  the  action  of  ths  nto  on  the  marcury,  the  gaa  ia  to  be  wMhed  with  a  littla 
potash,  and  then  the  amomit  of  aheoiption  noted.  Bnlphitno  add  doea  not,  hoirever, 
attach  all  the  hydroeaihoni;  for  it  iafbmtd  that  chlorine  trrlKominewiH  e&et  a  ftarther 
ooodenaatiaa  after  the  action  of  the  acid.  Thia,  with  other  dceiiauAHBea,  lender*  &m 
preoea  bbjectionabk. 

5th.  Th  J^pletlat  l*tl. — Dr.  Henrynotioed  that theiewB>a£reetrdatton  between' 
the  Tslue  of  a  gaa  for  jUnmiitatiiig  puipaaea,  and  the  qnantfty  of  oxygoK  required  to 
bum  it,  or  of  carbonic  add  produced  thereby.  Ia  fiu^  aaOie  illuminating  power  of  any 
gaa  ia  dependent  on  the  quantity  of  carbon  contained  in  a  glTen  fanlic  at  it,  it  fUlowt 
that  tke  prodneta  of  its  cotntiaation  most  flinaah  a  rare  indication  of  ita  ralue.  Thia 
win  be  manifeat  from  the  following  taUe : — 

One  Tolonia  of  OiyjmreqqJrrt  CarbnnlDuU 

toimnL  pnaooea* 

Uarah  gag  (OH^  2  Tolumea.  ,        1  Tolame. 

01e««ntgBa{C*H»)     .        .        3      „  .        .        2        „ 

SnperoMant  gaa  (C^*)     .41,,  .        .        3        „ 

Faiaday'*  gaa  (C"H»)         .       e     „  .       .       i       „ 

Bioathurettid hyd.  (C<E>)  IB   „  .        .        B        „ 

Sa  Aat  if  WB  raiT  a  knowa  qnutitf  of  asy  gaa  with  about  three  timea  ita  bulk  of  oxygen, 

and  explode  them  in  an  eudiometer  by  mcana  of  electridty,  or  make  them  combine  by 

the  aid  of  apongy  platinnm,  aa  Dr.  Henry  anggeatad,  Ae  amount  of  oxygen  eonaamed, 

and  of  CMbocie  add  imdnced,  will  aerrv  aa  indieationa  of  the  quality  at  the  gaa.    Dr. 

Henry  found  that  the  beat  deaoriplion  of  ooal-gaa  tequiree  two  and  a  quarter  tintM  ito 

bolhof  oxygen  for  combnstion,  and  gireaone  and  a  quarter  of  caAonie  aeld ;  wh3edie 

wont  gaa  of  hia  time  tooh  only  eight-tantha  d  ita  bulk  of  oxygen,  and  gave  bnt  thnfr- 

tentha  of  carbonio  add.    The  amount  of  carbonio  acid  produced  ia  to  be-determiaed  in 

the  naual  way- by  menu  of  liquor  potaaan. 

eth.  7^  I^HeiJh  Orarity  tMt.—thSB  is  fouudad  on  the  Awt  that  the  rioh  hydro- 
carhona  are  mnch  heATier  than  the  poor  onea ;  for  example,  if  a  given  bulk  of  manh  gaa, 
at  light  carburetted  hydrogen,  weig^  10  gtttne,  At  aame  hnlk  of  defiant  ga*-wiH 
Wei^  I7t  graina;  and  in  the  caae  of  the  other  hydnmriMma,  theiiusreaae  inwal^  ia 
atm  greater.    A.  knowledge  of  thia  fact  will  enable  ni  ti>  mi  ail  win  tfae  Talne  of  any 


iocu^lc 


fil2  armctwio  asirrm  ns  aa>- 

toflription  of  gu.  Ve  tab  a  ^im  ^be,  or  fluk,  fitted  eir-ti^t  to  a  ito^^ook,  wad  | 
•zliMirt  it  vilh  giMit  0H«,.1i]rinM]w  of  anair-pnnipj  then  let  in  paie  aad  diy  bydio-  | 
gen,  and  again  axhauat.  So  thia  a  tlurd  or  eiea  a  fonrih  tioie,  ao  ■«  to  get  the  fluk  aa 
empty  of  air  aa  poeaible ;  then  Teigh  in  a  delicate  balanoa,  and  note  the  amoont :  pan 
and  dry  atnuxpheiio  m  i*  now  to  be  adsiitted,  and  the  fiaak  ia  to  1m  veiled  again.  Id 
Qua  manner  -we  aieotain  bow  mnoh  of  pine  dry  air,  at  a  temperatOTe  of  60°  Fah.  ami  a 
praMore  of  30  of  the  baiometer,  it  oontaiiu.  When  we  with  to  talca  the  ^adflc  ffwifitf 
of  any  gaa,  the  globe  i»  to  1m  exhauatadaa  before,  then  filled  with  tlwgiai  and  VM^ied; 
conectiona  am  to  be  made  for  any  abDOnnal  difftuenoe  of  tempentoie  or  {SBaanie ;  and 
then  we  lay,  aa  the  weight  of  the  Teaaelful  of  air  ii  to  1,  bo  ii  the  woight  of  die  gu  to  iti 
ipedflogiiTitf.  In  ptaetiee  it  will  be  found  oanrsnient  to  hare  a  globe  with  two  bId^ 
oo(^  oneoiqKimtethsotlieT;  ao  that  after  the  fint  exhauatioii  and  wei^ung,  Oke  gfate 
can  be  eaaily  filled  with  gaa  without  the  aid  of  an  air-pump,  by  ninplj  allowing  tlw 
gaa  to  pax  through  it  fbr  about  a  quarter  of  aa  hour.  Hr.  Wiight  haa  coutraotad 
an  apparatus  wbioh  >tiU  further  aimplifles  thii  Ji»lnnl«-Knn  It  conaiits  of  an  oiled  ulk 
balloon  that  holda  1000  oubio  inohea  of  gaa ;  and  as  ooal-gaa  ia  lighter  than  air,  i» 
detenniaea  ila  speeific  gravity  bj  aidertaining  the  anmbei  of  gnuna  which  the  baDoga 
wall  oany  up.  A  bo^  that  aooempaiuea  the  apparatua  nnntaina  inabuetdona  for  the 
management  of  the  experiment.  The  ^ecifio  graTitj  of  coal-gaa  range*  botweiai  390 
and  750.  TbefomMr  ia  about  the  weight  of  the  wtnvtgtu  frcnn  Qarefield  coala,  aodtba 
latter  of  the  beet  from  Boghead  cannel ;  a  good  avenge  of  epeoific  gravity  ia  460.  Ik 
condiiotiiig  ezperimenta  of  thii  kind,  it  muit  be  aacsrtained  that  the  gaa  doea  not  oofr' 
tun  oarbonie  amd,  carbonio  oxide,  or  atmot^eric  air ;  fbrif  it  doei,  the  apedfic  grari^ 
of  the  gaa  ia  aure  to  be  bi^  notwitbatandicg  that  the  illuminating  power  ma;  be  veir  low. 
B^bre  we  leave  this  part  of  the  subject,  it  may  be  remarked,  that  if  the  apedfio 
gravity  of  a  gas  ia  token  before  ita  cendensation  by  bromine,  and  then  again  aftenrarda, 
the  difference  in  weight  will  afford  a  moana  of  aaoeitaiuing  the  apecifio  gravity  of  tlia 
oondeoaed  portion ;  and  if  this  be  multiplied  by  the  amount  of  condensatioii,  we  obtain 
a  number  that  representB  very  nearly  the  illnminating  power  of  the  gas  in  apram  candlea, 
as  it  is  usually  expreesed.  Foreninqile:  a  gaa  of  epecific  gravity  417,  basa  oondaua- 
tion  of  5  per-  «ml,  and  the  residual  gas  baa  a  Bpecifio  gravity  of  328,  Tfow  ainco 
100  cubio  inohe*  of  the  former  weigh  1363  grains,  and  SS  cubic  inohea  of  the  latter 
0'5  grains,  the  6  cobic  inohea  of  the  condonsed  portion  muat  bave  weired  4'13  graina, 
and  it  must  have  had  a  specific  gravity  of  3*7-  Tbie,  multiplied  by  S,  the  amount  of 
condmaatian,  ^vea  13'fi  as  the  illuminating  power  of  gas.    £iporiiiieiit .  showed  it 

7th.  Tit  DiraiUity  Ittt—ItT.  Fyte,  who  ii  an  authority  in  matten  of  this  deaoi^ 
turn,  is  aocustomed  to  estimate  the  value  of  a  gas  not  only  by  noting  iU  amount  of  cor- 
denaation  with  chlorine,  but  also  by  obaervii^  the  time  that  it  takea  to  bum  a  girai 
hulk  of  it  fiom  a  jet  of  a  given  aize,  with  a  Some  of  a  given  height.  The  jot  wbicb  he 
employs  has  an  aperture  of  the  one-tbirty-third  of  an  inch  in  diameter,  and  the  fiame  ia 
four  inchee  in  height  The  first  of  these  tests  he  ealla  tbe  gualiti/  test,  and  the  latta 
the  durabilily.  "I  conaider,"  he  aays,  "both  of  these  circumalaucca  abaolutely 
neoeasarj: ;  tot  though  some  have  insisted  only  on  the  one,  and  others  on  the  other,  yet, 
onless  both  be  taken  into  account,  we  do  not  arrive  at  the  true  vaiia  of  tbe  gaaee,  and, 
consequently,  cannot  compare  one  with  another  for  the  purpose  of  illuminatioii."  He 
thinks  it  poasible  that  two  gasea  may  afford  by  combustion  the  some  amount  of  light  for 
the  aame  height  of  fiame,  but  that  one  may  burn  away  half  as  fast  again  as  the  other ; 


UL^TIVE  TALI«  OF  I.XFni>^  G^BI». 

613 

cnbiefoot;  md  in  thii -wty  ho  t*toina  a  number  (hit  inay  be  Bud  to  reprewnt  IIb  tnw 

Triosof  tie  g«.     8uppo«Bth«t  <megu,  vhiohlie  tokea  ua  rt«nd»rd,  hut. 

of  4'3S,  iiida  dunbmt;  of  50  5  minutaiK-tltaKi  multiplied  tosethsr  ni«ka  218-7,  -whieh 

dmbiUty  of  67  minate* ;  Hum  multiplied  together  give  ■  nluo  of  4303.     ITow  if 

we  oaii  the  itandud  nnmbei  of  the  fbnner  1,  that  of  the  tecond  wiU  be  1'9S;  and  tluu 

*"■•"                                  chlortM.               nUcIbot. 

tmliu. 

£i«liih  (Mking-ooil  (Newoeitlc)     .          133      .    .      W  80~      . 

1-00 

Peanith  and  Pdton                                    650      .   .      IW  40~      . 

1-60 

Totkihire  Pirrot     .                                   766      .   .      CS-  30"      . 

1-86 

Englilh  «im(d  (WigM)          .        .          7-69      .   .      5r    0"      . 

1-03 

Banuajr  Aimit       ....        12-00                02*    0" 

3-40 

Hidlothiui     .....        13-00      .   .      Mr    0~      . 

3-60 

X«mihsgo 1710      ..WO". 

6-07 

Beotti»hP«mrt       ....        16-00      ..WO". 

6-46 

"Wanjm IB-flO                76"    0" 

6-69 

EiAneti 20-70                80*    0" 

7-76 

fl.«« 

It  wiU  be  noticed  that  irhen  the  value  of  a  gaa  ia  leited  in  thi>  manner,  it  bdloatet 

a  higher  qiuOitr  than  ve  are  acetuteued  to  obtain  by  meana  <rf  the  photometer;  but 

thU  Dr.  FTfe  regard!  not  B>  an  eiToc  in  hi>  piocen,  but  rathiT  aa  an  eridenoe  that  ire 

do  not  take  the  beat  msani  to  bom  the  gaa  to  the  best  adnntagei  and 

tmeTalue. 

A>  a  ooroUarr  to  the  preoeding,  ire  append  a  table  irhich  ahowi  tht 

quantity  of 

gut  fteuihed  by  dififerant  Tarietie.  of  coal,  together  irith  4b  ipeoiflo  gravity  oTlhe  gaa, 

CnUotMof 

mmnlnat. 

Spwdio 

Coadew>.   T 

mulngn. 

brBroB. 

Bog^ieadcannol 

16,000 

37-76 

762 

300 

113,260 

LaniMhago  No.  1 

13,600 

2710 

642 

18-0 

73,170 

14,300 

24-SO 

680 

14-0 

70,070 

UmBtiia^Na.'i".'.'.'.'.'. 

1?200 

34-80 

61S 

17* 

651472 

CapeWra- 

1*,400 

18-76 

67T 

ia-6 

66,880 

Armiaton    

12,600 

22-60 

626 

17-0 

56,600 

Eirkneai 

12,800 

21-20 

662 

10-2 

64,272 

Knightowood 

12,200 

19-00 

660 

e-5 

60,160 

W?m{I«c«Han)    .... 

11,400 

20-00 

628 

11-6 

46,600 

Ea^y 

10,300 

21-40 

S48 

12-5 

44,084 

Pelloncannel     

11,600 

18-60 

620 

lO'S 

*i,7K 

Levoraoneannel     

11,600 

1800 

626 

lO'O 

41,720 

1800 

300         10-5     1 

37,800 
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CJoogIc 


Cort*. 

s.»r„"' 

pomr. 

^edflc 

bTB«n: 

or  Span. 

SJH««fa. 

]0,SOO 
11,000 
10,600 
10,000 
11,000 
6,650 
9,700 
10,800 
10,»00 
10,300 

io,soa 
io,soa 

10,000 

16-00 
14-00 
12-00 
1400 
127S 
2000 
14-00 
12'Sa 
12-50 
12-50 
1200 
11-50 
12-00 

640 
430 
430 
430 
420 
504 
JSO 
435 
420 
431 
416 
3S8 
402 

e-8 

4-6 
60 
5-0 
4-6 
11-5 
6-0 
40 
4'2 
4-3 
4-8 
3-8 
4-0 

11,600 
30,800 

28,000 
28,050 
27,160 
27,160 
27,000 
20,250 
26,750 
26,200 
2*,15li 
24,000 

Dsm'i  Fiimmu    

tVadiiiurtoD 

Pd«rfT.:::: ::::: 

Brymbo  <j«imsl 

BlmikiBKiTip 

TTCTtHartlej 

S?ffr;^""":;;:;: 

Gurfeld    

Oil  •«■. — Origiiulljr  thu  vma  the  gu  moat  genendl;  ia  use  for  iUi 
poaei ;  Wt  the  cort  of  ita  mwuftetore  Tu  faimd  to  be  too  gnat  for  iti  conlictud  einploj- 

Ai  &rh«ekutte7e«T  1S06,  Dr.  Henry  pnUiihed  an  •comint  of  bo: 
vbich  he  nude  on  tbe  gu  oUained  from  apenn  oil,  ind  he  eJioircd  that 
power  it  wu  the  only  gu  wliich  could  onnpete  with  oleflut  gu.    Soon  tfter  th^ 
Menn.  J.  end  P.  Taylor  contrived  en  sppantoa  for  procnring  the  gu  on  a  large  aoalc. 

Thdr  apptu-atua  coniiated  of  a  furnace  in  wbich  them  wu  placed  a  twialcd  iron  tube, 
mtainjiig  frvgoienls  of  cole.  Tho  obji.'ctof  thiaanangemGnt  waatomcieaae  as  much  ai 
possibU  tho  extent  of  the  heating  and  decompoging  suriace.    When  tlie  tube  wu  red-hot, 

ru  (uffeted  to  run  into  It  in  a  amall  and  condnuoua  itiewn.  In  this  way  the  oil  wu 
deot^posed  and  resolved  into  inflamninhle  Tapour  which  escaped,  and  a  fine  ipongy 
charcoal  which  remained  behind.  The  evolved  gues  were  merely  washed  with  water, 
and  then  collected  in  a  gasometer.  By  this  process  it  wu  fnund  that  a  gallon  of  whale- 
oil  yielded  about  90  cubic  feet  of  gaa,  that  bad  a  specific  gravity  of  900,  and  was  about 
twice  u  rich  in  illirniinating  principles  as  the  beat  deacripljon  of  co*l-gaa.  Other 
patcnteoa,  u  Hi.  Rngl"'!,  Hr.  Booth,  and  one  or  two  more,  followed  in  the  same  conise, 
and  endoavoorcd  to  peribct  the  process  so  u  to  work  it  on  an  economical  »calc ;  but, 
notwithstanding  that  every  meaas  were  take:\  to  aocompliah  -this,  and  that  the  veiy 

numert  oils  weni  used  for  the  production  of  the  gu,  it  wu  found  that  it  could  not 
at  all  compote  witJi  the  cheaper  gu  obtained  from  coal :  and  so  the  proceos  wss  aban- 

Of  late,  however,  an  attempt  bu  been  made  to  revive  it  hy  a  company  irtdch  has 
lopted  the  name  of  the  V^etaUe  Gu  Company ;  but,  u  ot  old,  the  attsmpt  has 
not  been  sncocNfiiL  Nevorthdeas,  it  may  be  said  diat  when  ooal-gu  ii  very  dear,  or 
not  to  be  ohtaiited  at  all,  or  where,  for  sanitary  or  other  putpoBea,  anunugnaUyparegu 
is  lequired,  then  the  proceas  of  making  oil-gu  may  be  practised  with  advanlage.    To 

t  such  caaea,  a  aniall  apparatus  hu  been  oontrived  by  Mr.  Skolton,  and  a  somewhat 
similar  one  ia  sold  by  Ueaara.  Bui^eaa  and  Key  of  Little  Britjiin.    The  latter  conalsta  of 

nail  oyHnder  B  (Fig.  46),  fitted  into  a  Anuaeo  C,  so  u  to  be  made  rod-hot.  A 
reservoir  I,  containing  oil,  orrofuBelat,  is  sospcndod  In  the  chimney  of  thefiimacc  Q,  and 
whcD  the  &t  is  perfectly  liquid  it  is  allowed  to  drip  from  a  small  tap  into  a  ayphon 


SPECIFIC  eKiTrrr  of  oii^oas.  915 


}upe  £,  irheoce  it  ning  into  tho  led-hot  cylinder  and  U  decomposed.  The  erotved  guea 
eMspe  hj  the  tabe  F,  and  are  convered  bj  J  into  a  purifiet  D,  which  coDtaini  water; 
the  doliveiy  tube  M  dips  aa  ineh  or  m  uador  water  in  order  that  the  g»»  may  he  washed 
and  cooled.  The  tube  K  L  tnmimitE  tho 
gas  from  the  purifler  into  the  gaaomotet  A. 
The  gas  which  is  produced  in  this  manner 
ii  of  high  illuminating  power;  anditap- 
peen  from  t^  atatementa  made  by  the 
Tenders  of  the  apparatua,  that  a  pound 
ofkitchen-stnffjieldBfromlOtoIl  cnbio 
feet  of  gas.  Now  apouad  of  this  mate- 
tiat  is  7000  grains ;  and  as  the  gaa  pro- 
duced weij^  only  about  SOOO  grains, 
there  ia  a  manifest  loss  of  nearly  one- 
third.  This  occurs  in  the  (bcm  'of  char- 
coal, which  remains  in  the  retort;  and 

hence  the  necessity  for  a  frequent  clean-  '''*■  "■ 

ing  out  of  this  part  of  the  apparatus.  Dr.  Fyfe  states  that  the  loea  in  his  eiparimcnta 
was  much  greater— that  it  amounted  to  nearly  one-half  of  fte  fat  used ;  and  Ae  same 
remark  is  also  made  by  Mr.  Wright,  who  has  reported  upon  the  comparative  economy 
of  the  vegetable-gas  scheme.    The  latter  gentleman  states  that  for  a  gallon  of  9  tbs.  tho 

The  gas  which  is  produced  from  oil  is  very  heavy;  in  &ct,  its  q>c£ifio  gravity  ranges 
between  TOO  and  000.  It  contains  frdm  30  to  40  per  cent,  of  rich  hydrocarbons,  which 
are  condensed  by  chlorine  and  bromine :  of  these  about  20  per  cent,  are  abeorbcd  by 
faming  sulphuric  scid ;  100  Tolumcs  of  the  gaa  require  about  260  volumes  of  oiygea 
for  their  consumption,  and  they  yield  16S  volumes  of  carbomc  acid.  The  durability  of 
the  gaa,  with  Dr.  fyfe's  four-inch  flame  from  a  jet  the  thirty-third  of  an  inch  in  diame- 
ter, is  68'  20";  consoquently,  its  value  is  ten  times  as  great  as  that  of  his  standard  of  gas 
from  ordinary  Newcastle  coal.  As  might  be  expected,  the  illuminating  power  of  such 
gas  is  very  high :  indeed,  Mr.  'Wright  has  found  that  it  ia  about  four  tinted  m  great  as 
that  of  etymon  gas.  He  states  that,  with  a  consumption  of  one  fbot  and  a  qiuirter  per 
hour,  it  gives  the  tight  of  twelve  spenn  candles,  each  burning  at  the  rate  of  120  grains 
per  hour.  Our  own  experiments,  however,  are  not  so  satis&ctory :  they  are  recorded  in 
the  Mowing  table : — 


Small  fish-tail     . 
Leslie's  Arganit  . 
Common  Argand,  16  boles 
Fine  A^and,  70  holes 
Winfield  A^and 


perlumr. 
.  I'SO  . 
.     2-25    . 


unlnatinK  poi 
DdlHoTiaOg 


2-76     . 
3-SO    . 


gn.  per  hour. 


The  advantages  of  this  gaa  are,  its  freedom  from  smell ;  its  not  containing  any 
sulphur  compound ;  its  not  producing  so  much  heat  aa  ordinary  gas  for  an  equal  amount 
of  light ;  and  its  easy  production  in  an  apparatus  which  docs  not  occupy  much  room. 
Its  only  disadvantage  ia  its  coat ;  for  a  ihUling'a  worth  of  kitchen-stuff  will  only  pro- 
duce about  40  cubic  feet  of  gas,  which  will  not  go  Euther  than  six  or  eight  pennyworth 
of  coal-gas. 
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Tortakl*  Ok*! — Wben  oil-gu  ii  oompienBd  with  ■  pcnrei  of  &om  fifteaa  to  Ivoilj 
mtmoaplieiM,  it  U  fbroed  into  m  veiy  amall  bulk ;  and  the  tmmU  ocmluidng  it  nuy  ba 
moTed  about,  and  placed  in  anj  aitualiaa  when  a  light  it  required.    A  oompany  i 
(btmediomB  yean  ago  for  caRying  out  this  object;  and  they  had  the  gaa  oondcni 
into  globe*  and  cylinden  irhich  were  placed  in  Taaes,  oalumna,  tnd  othei  omamaD 
dflrices,  so  as  to  be  completely  hidden  fiom  -view.     Bomen  were  fixed  to  the  ai^*- 
ntaa,  and  the  gaa  waa  let  out  by  meana  of  s  itop-ooek  of  •  peculiar  oonabuctkoi.     In 
tlie  act  of  compraeauig  the  gat,  nbent  ooe-flftli  of  its  Tolnme  underwent  candHoaaticn 
into  tn  oily  liqtiid ;  indeed,  s  thouaand  cnbia  feet  of  good  oil-gu  yielded  Bboot  a 
galltm  of  it    Thii  wai  made  the  subject  of  iaveatigtttian  by  ProIessOT  Faiaday. 
WMaflunoily  Quid,  Ughtct  than  water,  aomeljinei  tnuupuent  and  colouiiev,  atotben 
opalesoent,  hsTing  a  red  tint  by  transmitted  light,  and  a  gieen  by  reflected,     Ita  apecifia 
granty  wM  '831.    lliis  fiuid  Mr.  Faiaday  found  to  be  a  mixture  of  vaiionB  bydio- 
oaibonf  of  different  degnet  of  roUtility ;  aod  taking  adrtntage  of  thia  oinnunatancc 
was  enaUcd  to  separate  them.    The  great  bulk  of  the  liquid  distilled  at  a  tan^era 
of  front  176°  to  190°  i  but  apoitioa  also  came  otbi  at  aa  low  a  temperatme  as  98^,  and 
another  portion  required  a  beat  of  about  200°  to  volatilite  it.    Tbese  liquids  ——'-'-* 
of  carbon  and  hydn^en  in  Tuioni  pr^ortiont.    The  moat  ndetile  was  composed  of 
equal  atomio  parta  of  carbou  and  hydrogen  (CH*),  and  ■  part  of  the  intermediata 
portiim  conaisted  of  two  of  carbon  to  one  of  bydrogco   (C*H*).     The  other*  wen 
not  sufficiently  examined  to  detennlae  their  exact  composition,  altbouj^  tb6<e  ws 
every  reason  for  believing  that  they  were  oompoaed,  like  the  fint,  of  equal  atomL 
particlea. 

U.  Oouerbe  baa  also  examined  the  liquor  which  is  produced  by  the  oompiMDOa  o 
lesiQ-gai,  and  bis  results  are  quite  as  interestmg  as  those  of  Professor  Fsntday.  He 
finds  that  the  liquid  contains  six  different  fluid  hydrocarbons;  Bve  of  wbioh  coniiat  at 
four  atoms  of  hydrogen  and  a  number  of  carbon  that  rises  in  arithmetical  pTogrcaaion 
from  four  to  eight,  ^le  sixth  is  a  compound  of  twenty-eight  atoma  of  carbon  and 
tweaty-two  of  hydrogen. 

■mIb  Saa. — When  it  was  fbund  that  ml  oonld  not  be  profttaUy  used  lor  tl 
nianufutim  of  gaa,  attention  was  naturally  directed  to  other  and  cheaper  gas-pnt- 
doeing  substances.  Besin  was  therefore  selected ;  but  it  was  noticad  that  when  this 
body  was  deoompoaed  in  the  apparatus  commonly  em^oyed  fbr  the  gonoratian  of  oU-ga^ 
it  produced  a  quantity  of  thick  bituiuinous  matter  which  choked  the  exit-pipe.  This, 
at  {list,  waa  r^aided  as  an  insurmountablo  difSculty ;  but  it  was  overcome  by  the  late 
I^ofesBta  Daniell,  who  cmliived  an  airangement  whereby  the  gas  waa  deliveied  firm 
the  bottom  of  the  retort  by  means  of  a  descending  pipe.  His  patent  was  taksn  out  for 
this  cimtrivsnae  about  thirty  years  ago,  and  Messrs.  Taylor  and  Hsrtineau  were  ths 
first  to  put  it  into  operation  on  a  largo  acale.  The  retort  was  set  in  the  fomace  in  the 
usual  manner,  and  it  was  charged  with  coke  in  order  to  incresae  the  beating-sur&oe. 
AoiCM  the  &rther  end  of  the  retrat  there  wss  a  diaphragm,  or  septum,  which  was  opot 
at  Uie  top ;  and  beyond  this  waa  the  oammmiicalion  with  the  down-going  delivery-p^. 
THui  di^btagm  served  to  prevent  any  of  the  ooke  from  felling  into  the  exit-tube,  ^nie 
resin  %aa  dissolvod,  or  rather  liquefied,  by  the  aid  of  heat,  in  a  small  quantity  of  <ul  of 
turpentine,  or  of  the  vdatile  oil  produced  by  the  deoompoaition  of  the  rodii  in  a  fui 
process.  The  proportions  were  about  twenty  pounds  of  remn  to  a  gallon  of  oiL  This 
mixture  wss  kept  hot  and  fluid,  in  a  reaerrdr  jdaoad  over  the  fire  above  the  retort ; 
and  whan  the  contents  of  the  latter  were  red-hot,  it  waa  allowed  to  run  throogh  a 
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ryphaa  tube,  and  to  drop  tipon  tiie  incandeteeiit  coke  at  the  neaieit  end  of  dm  rotoiL 
Th«  Tipoun  wMch  were  thui  prodooed  paued  akmg  the  whole  length  of  the  niort,  and 
were  oompletalf  docomposed  before  they  escaped  otot  the  diaphragm  into  the  deMeoding- 
pipe.  A  put  of  theae  vaponta  were  Iic[uoficd  by  the  ctAd  of  the  condonur,  and  ther 
appeared  aa  a  limpid  volatile  oil;  the  other  portion  paued  on  ugaa;  and,  after  hsTing 
bant  purified  b;  waabing  with  lime-water,  it  waa  collected  in  the  gaaometcr.  Thii 
pnNseea  of  Daniell'a  waa  conaidered  to  be  very  complete,  though  it  baa  been  modifled  in 
certain  partieulan  by  aubeeqaent  patentee* :  time,  Mr.  Bichardaon  baa  proposed  th«t 
the  resin  ahould  be  mixed  with  saw-duat  and  lome  alkali,  a*  lime,  potaah,  or  soda ;  and 
that  it  ahoold  be  put  into  the  retort  in  thin  theet-iron  Tetsda  of  a  cylindrical  form. 
*Hcre  the  flnt  distillation  takes  place,  and  the  Tolatdle  products  are  conveyed  into  other 
TGBsela,  or  retorts,  cbarged  with  coke,  time,  or  broken  bricks,  kept  at  a  red  heat.  Sy 
tbia  Dteana  it  ia  thought  that  more  gas,  and  less  volatile  oil,  will  be  obtained.  Mr. 
TCcbster  generates  the  gas  in  another  way.  He  paaee*  the  Tapour  of  coal-naphtha  over 
a  bed  of  heated  coke,  and  thence  over  a  quantity  of  melt«d  resin.  The  TolatUe  matters 
so  obtained  are  made  to  traverse  another  vessel  SUed  with  incandescent  ooke,  and  here 
they  undergo  decomposition. 

A  pound  of  reain  will  yidd  about  ten  cubic  feet  of  gaa,  or,  mora  corrcctiy  speaking, 
B  hundredweight  of  lesin  will  furnish  fiom  1000  to  1200  cubic  feet  of  gas,  and  about 
three  gallons  of  oil.  The  gas  has  a  specific  gravity  of  from  660  to  8S0  ;  and  ita  illumi- 
nating power  ia  only  a  little  inferior  to  that  of  oil-gas.  When  it  ia  impeifccUy  made,  it 
does  not  contnin  more  than  eight  or  tea  per  cent,  of  condenaable  bydrocaibons ;  and  such 
a  gas  was  found  by  Dr.  Fyfb  to  have  a  durability  of  fifty-three  minutes  and  hren^ 
seconds — its  value  therefore  is  about  the  same  as  that  of  gaa  from  Wigin  canneL  As 
iti  the  case  of  oil-gaa,  this  illuminating  agent  does  not  contain  a  particle  of  any  sulphur 
impurity. 

The  volatile  oil  which  is  produced  during  the  manu&cture  of  gaa  from  resin  is 
worth  about  Td-  per  gallon ;  and  it  may  bo  used  for  diasolving  resin,  caoutchouc,  to. 
Tnien  it  is  distilled,  it  yields  about  one-aeventh  of  ita  hulk  of  a  more  volatile  oil,  whidi 
is  worth  U.  3d.  a  gallon — the  residue  being  of  the  valve  of  6d.  a  galloo. 

Although  the  production  of  gaa  from  resin  is  not  practised  in  tilis  oountry,  in  oon- 
sequence  of  the  more  eeonoinical  source  of  it  from  coals,  yet  we  believe  that  in  many 
ports  of  America,  where  resin  or  crude  turpentine  ia  cheap  and  abundant,  the  proceas  is 
Mill  worked  with  advantage. 
I  HydrooaAon  Sum. — Thia  ia  the  name  giveo  to  the  mixed  gases  which  are 
'  generated  from  water,  and  certain  substances  tbat  are  rich  in  hydrooarbona,  a*  tar, 
I   rcan,  &ti,  tnla,  and  tbe  better  kinds  of  cannel  coaL 

!  ^though  this  description  of  gas  has  only  very  t«eently  been  made  on  the  largcacale, 
:  yet  the  principles  of  lU  manu&cture  wore  known  and  appreolatod  many  yean  ago.  Aa 
far  hack  as  the  year  1830,  Hr.  Donovan  took  out  a  patent  for  the  generation  of  gas  from 
ateam,  by  passing  it  over  red-bot  ooke  or  charcoal ;  and  ho  aubsequently  naphtbalLced  it 
at  tSie  burner  by  mcana  of  turpentine  or  coal-tar.  Since  that  time  many  improvements 
have  been  made  in  tbe  process ;  and  we  may  refer  lo  the  names  of  Hanby,  Val-Marino, 
Eadley,  Lowe,  White,  Croll,  Webeter,  Barlow  and  Ooro,  in  proof  of  tile  number  of 
pcnona  who  have  taken  out  patents  in  this  country  for  the  generation  and  naphthalii- 
ation  of  water-gas.  In  every  case  the  water,  or  rather  the  steam,  is  decomposed  by 
passing  it  over  icd-hot  coke  or  charcoal ;  and  it  is  subsequenUy  napbthaliiod  by  mizing 
it  with  rich  hydrocarboni. 
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SIS  eEKZBATIOK  OF  HTSBOCUBOIT  SAS. 

Tho  detaili  of  the  procMi  vary  samowlut  with  tho  n 
When  ttt  at  renn  is  emploTcd  for  the  production  of  the  gu,  tho  pK>ce«s  u  deaarilied 
by  Ur.  White  in  hii  patent,  ii  u  foUowi : — Two  retorti,  about  toren  fbet  long  sod 
nina  inchca  in  diameter,  are  act  vcilically  in  a  fiimaee  lO  that  thej  maj  be  healed 
to  fiill  TedncM,  or  evon  to  -  an  incipient  white  heat.  A  flue  paases  throng  the 
oentro  of  each  of  the  retorts,  ia  order  th&t  the  contenta  ma;  be  thoroui^j'  heated. 
Thcj  are  packed  fuil  of  coke,  charcoal,  or  anthracite,  and  a  few  lorap*  of  iron.  When 
the  retorts  are  icd-hot,  water  is  allowed  to  flow  through  a  syphon  upon  the  top  of  the 
ignited  mosa.  The  Meam  which  i«  thua  generated  paaaea  down  through  the  red-hot 
coke,  and  a  decompoaed  into  hydrogen  and  carbonio  oxide,  with  more  or  less  of  carbouo 
acid.  The  gosea  and  Tapoura  thus  produced,  escape  from  the  bottom  of  the  retorts  into 
two  other  retorts  placed  horizontally  in  the  same  famaoe.  These  are  abont  Dz  feet 
long,  and  arc  divided  into  two  or  more  compartmenta  by  loogitudiaal  septa  which  reach 
neatly  to  the  end.  The  compaitoumts  aie  fllled  with  ooke,  chain  or  coils  oi  iron  wire, 
•0  as  to  increase  the  sor&ce ;  and  into  the  flist  of  these,  tor,  bt,  or  leain  is  allowed  to 
flow,  so  as  to  undergo  decompoiitiaD.  The  evolved  gases  are  rapidly  carried  off  ai 
mixed  with  the  gaseous  products  of  the  first  retort ;  and  after  they  have  paased  throng 
a  oondenaer  and  a  lime  purifier,  they  ore  received  into  the  gasometer.  In  working  the 
process,  the  supply  of  the  materials  should  be  so  managed,  that  the  gaseous  n ' 
■houldconsiat  of  about  four  parts  of  water  to  six  of  the  other.  When  resin  is  used,  the 
proportions  of  the  various  materials  aro  one  hundredweight  of  resin,  seven  and  a  quarter 
gallons  of  resin-oil,  flftocn  pints  of  vater,  a  sixth  of  a  bushel  of  charcoal,  and  a  few 
ounces  of  scrap  iron.  These  produce  ttata  ISDO  to  1600  cubic  f^t  of  gas,  and  abont 
three  gallons  of  oil  over  and  above  the  quantity  originally  used.  Dr,  FranXlaod  has 
entered  into  a  very  detailed  examination  of  this  process ',  and  it  appears  &om  hia 
report,  that  a  hundredweight  of  resin,  with  from  thirty  fa  forty  pints  of  water,  \nll 
yield  from  1500  to  1900  cubic  fM  of  gas,  and  from  two  to  four  gallons  of  oil.  The 
temperature  at  which  the  best  leanlts  oro  obtained  is  that  of  dull  redness;  fM*  if  the 
heat  be  carried  much  above  this  point,  the  richer  gases  are  decomposed  and  erolved  in 
several  gases  of  low  iUaminating  powers.  He  found  that  two  distinct  dhongea  we 
efibcted  in  the  water  retorts.  In  one  case  the  steam  was  decomposed  by  the  red-b 
charcoal,  and  resolved  into  equal  volumes  of  hydrogen  and  carbonio  axidt ;  in  the  othe 
it  was  converted  into  two  volumes  of  hydrogen,  and  one  of  carbocia  acid.  These  mixed 
gOBCB,  together  with  aome  undecomposoJ  ateam,  puaa  into  the  roaia  retort,  where  they 
mix  with  the  vtqiours  of  the  decomposing  reun,  and  pass  twice  along  tho  length  of  the 
rod-bet  rett^  Here  the  steam  is  again  subjected  to  decomposition  by  the  agency  of 
the  fuliginous  matter  evolved  from  the  resin.  This  cbunge  is  a  very  important  one,  fix' 
it  ptevenla  the  accumulation  of  carbon  in  the  exit-pipe  of  the  retort.  If  the  gi 
examined  at  this  stage  of  ib  manu£ictura,  it  will  be  fbund  to  contain  a  very  large 
proportian  of  carbonic  acid ;  and  one  of  the  greatest  difficultica  in  the  aubseqnient 
Dianagenent  of  the  gas  is  the  removal  of  tUe  impurity.  Ordinary  wet  lime  will  only 
remove  a  portion  of  it ;  and  hence  Dr.  Fiankland  has  recommended  the  use  of  eanstic 
soda,  which  may  be  produced  by  the  admixture  of  ■;aibonate  of  soda  with  cr««a  of 

The  gas  which  is  thus  produced  has  a  spcdflc  gravity  of  from  600  to  660.  It  cc 
taina  from  seven  to  eight  p^  cent,  of  condensable  hydrocarbons ;  and  ita  illuminating 
power  is  about  the  same  as  that  of  ordinary  caimel  ga«.  Its  con^ooitiaa,  both  befbn 
and  after  tho  removal  of  carbooic  acid,  is  a*  follows ; — 
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Aooording  to  Dr.  FnukUnd's  Tepoit,  hycUocarbon  gM  bom  «tMm  and  rsun  may  ba 
sumnfkctared  at  from  9^  to  It.  1^.  per  1000  oubic  fael  Thit  it  inaipoctiTe  of  the 
ocmt  at  the  ii^anttiu^  or  of  tho  oharge  for  irsar  and  t«ar. 

When  tha  gai  i(  a*3a  fiom  rioh  oaonel  ooal,  the  tmngeniBiit  of  the  qipacatua  ii 
littlo  diffioMit  tram  tha  jroediog.    Indeed,  tha  patentaa  now  adopta  the  folloviiiB  u 
tfaegencnlplanof  bUtfMTationa: — 

Both  the  reteta  an  ^aoed  boriiontalty,  and  thay  are  ^vided  into  two  oompaitmeDtB 

of  the«e,  oalled  &e  vatar-ratorti,  aie  charged  with  ooke ;  and  after  being  raised  tc 
high  Ifimpvatare,  intet  it  allowed  to  truUe  through  a  lyphoa  pipe  iqion  the  red-hot 
ooke  at  the  outer  end  of  the  upper  eompertment.  The  tteam  wUdi  ii  thus  geDBnit«d 
pMK*  through  the  ignited  oratentB  of  the  uppcc  compBrtmeat,  and  thenoo  dewtmding 
behind  the  septom,  it  oomea  fbrward  through  the  bwer.  By  thia  m  '  ' 
to  a  laige  aor&oe  of  red-hot  ehanoal,  and  ia  in  great  part  deoompoaad  and  molTed  into 
hydrogen,  cubonio  oxide,  and  •  little  oaibonie  add,  all  of  which  eatet  the  lower  oo 
pntment  of  anothsr  rator^  which  ia  charged  with  oannd  coaL  Here  they  mix  with  tha 
B  erolred  ttom  the  oo«l ;  and  after  travennQg  the  n 
e  other  and  back  again,  they  pan  into  the  oondanaer  and  vot-lime 
purifier,  and  thenoo  into  tha  gaaometer.  Dr.  FnnUand  atatee,  that  by  thia  mode  of 
wooing,  all  the  carbonic  aoid  which  ia  generated  in  the  water-ratoit  ia  decompoeed  by 
the  fnliginona  matter  of  the  ooal,  and  couTertad  into  twice  ita  bulk  of  oaibonio  oxide. 
It  ia  thon^tt,  alio,  diat  the  water-gaaaa  (sert  a  oonnrratiTe  influenoe  rm  the  riclt 
hydroeaibona  which  ave  orolTed  from  tho  ooal ;  and  that  by  aweeping  theia  away  aa 
bataatbey  a»iBt)diieed,BndBopR)taatiitgthamfromtliede«bvotiTeagBney  of  beat,  a 
much  larger  quantity  of  iUuminating  matter  ia  obtained. 

Dr.  Frankland  haa  "^"^^H  tha  tsIub  of  thia  prooeH,  at  applied  to  diArent 
TarietieB  of  oaimel  coaL  He  woikad  with  one  hundredweight  of  each  of  the  folLjwIng 
coab^  and  he  obtained  the  Iblknring  anonnts  of  mixed  hydnmarbon  gaaoa.  The  ooala 
wrfaplaoedineaohof  theoompaibnantaof  the  teoood  retort,  and  they  were  diitilledat 
a  low  red-heat.  The  water-gaawaa  obtained  in  the  uaual  manner; — 
Nmacif  eiiaL  Tldd  per  In. 

ITigan  <Inoe  Han)    .       .       .       16,120 
~"       ~  "  16,000 

15,020 

26,400 

29,180 
51,720 


Ditto  (Baloarm) 
Newoaatle  oannol 
Methyl 


Boghead    . 

The  illuminating  powi 


a  the  u 


with  a  Xo. 


Bah-tail  bumer. 


eonauming  fire  cuhw  &et  per  bout,  at  a  pi:««nu«  of  half-an-lnch  of  water;  and  the 
oandlewa«a^iecinoaBdla,calwilated  to  the  amount  of  lao  graina  par  hour.    Acoonlinf   ' 
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to  Dt.  Fffe^f  mode  of  ttitimlMng  the  -nlue  of  dia  gu,  an  mnBg  mnids  Im  ■  dmv 
bility  of  43  minutot  uid  20  laoaiida,  and  ila  unount  of  coadeantuiu  by  chloriDB  wm 
ll-4iperoeDt;  ao  that  its  qiulitjr  va«  about  2  J  thst  of  ordinMy  gu  from  NewoMtle  ooaL 

Mr.  Clegg  i^oaka  in  the  moat  enUuiriaatio  teimi  of  the  nlue  of  thia  prooeaa.  Ha 
aayi  that  a  ton.  of  Wigtn.  coal  yielda,  under  ordinary  urcumatanoea,  about  10,000  chUb 
feet  of  tirenty-candle  ga* ;  while  with  the  bydiooarlxni  piooeaa  it  fiunixhea  16,000 
cuhio  feet  of  gai  of  the  aame  quality,  and  36,000  cubic  feet  of  twelre-candle  gn.  A 
ton  of  Leamahago  cannd  producca  in  the  uiual  way  10,HO  cnUcfeetof  fiHty-caiidlegB^ 
but  with  the  hydnxarboo  proccM  it  will  yield  S6,000  cuIrc  feet  of  twmty-candlD  gta,  cr 
£8,000  onbio  feet  of  twclTC-candle  power;  and  a  ton  of  Boghead,  which  graiBnl^ 
fumidie)  about  13,500  oubio  feet  of  forty-candle  gaa,  will  by  thia  prooeaa  give  aa  mDeh 
aa  £2,000  oubic  feet  of  twenty-eandla  gaa,  ca  7fi,000  of  twalTa-candle.  From  whiA  it 
ia  mani&at  that,  although  there  iaaeoinpatatiTercdnotionof  the  illuminating  power  i& 
oonaeqnenoe  of  the  dilnting  power  of  the  water-gas,  yet,  on  the  whole,  there  ia  a  oon- 
mderable  increase  in  the  amount  of  illnminating  matter.  Thia  iacreaae  Taiiea  froa 
£0  to  100  per  cent. ;  and  it  ii,  no  doubt,  doe  to  the  propeity  which  water-gu  haa  of 
■ntpending  the  Tolatile  hydrocarbona  which  tte  generally  condenaed  in  the  tar. 

Mr.  Clegg  atatea  that  the  coat  of  woriuug  the  proceaa  ix  not  Tory  conaidorablB^  fa 
gaa  of  twenty-candle  power  may  be  obtained  from  Wigan  coal  at  the  rate  of  1«.  i^i. 
per  1000,  from  Leamahago  tX  11  j£,  and  tana  Boghead  at  IIil  ■.  beaidee  whioh,  the  gaa 
ia  remaitably  free  ftom  every  kind  of  aulphur  compound.  The  oonclumona  at  whid 
Dr.  Frankland  haa  snlTed,  after  having  made  a  Terycarafol  examination  of  Hr.WUta'a 
prooew,  are  the  fellowiikg : — 

lit  That  it  greatly  increaaee  the  produce  of  gaa  from  a  given  wei^t  of  coal,  dte 
increaae  being  from  M  to  2B0  per  cent.,  a«oording  to  the  natme  of  the  material 
operated  upon. 

Znd.  Tliat  it  gieatly  buneuea  tho  total  amount  of  illuminating  powta-,  tho  iiiimawi 
being  bom  12  to  108  per  cent. 

iii.  That  it  diminiaheg  the  quantity  of  t*r  fanned,  by  conTertitig  it  into  gaan  at 
hi^  illnminatiag  power. 

4tli.  That  it  affbrda  a  means  of  reducing  the  illnminaling  power  of  gsaoa  irineh 
oould  not  be  profitably  burnt  alone :  and 

6th.  It  may  be  easily  applied  to  any  of  the  appaiatna  or  modea  of  woAing  now 

In  oppoaition  to  thoae  oonclaaiona  miut  be  placed  the  result*  obbdned  by  ilgtut. 
Brande  and  Cooper,  who  found  that  little  or  no  advantage  was  gained  by  the  proceaa ; 
and  Dr.  Fjta,  who  is  miudi  opposed  to  the  whole  aclmme,  itatea  that,  when  all  thing* 
•re  conndered,  it  ii  a  ptooesi  which  ought  at  once  to  be  abandoned.  Mr.  BsHov  ha^ 
however,  ceoentiy  examined  the  merita  of  the  proceaa ;  and  he  believea  that,  with  some 
few  alteratioas  in  the  way  of  working,  it  may  bo  profitably  carried  oat.  His  suf^eotiaa 
is  to  collect  the  water-gas  in  separate  gasometon,  and  to  convey  it  from  them,  initead 
of  from  the  retorta,  into  the  oompartmeuti  where  the  coal  ia  distilling.  By  this  meaaa 
be  avoids  the  injurious  action  of  undccomposed  ateam,  and  he  eflbota  the  decompoaiticn 
of  oarbonic  acid,  which  it  at  preaent  ao  serious  an  impurity. 

Wftt*i  ■«■  ftluM. — Bevoral  pateatt  have  been  lakeu  out,  at  niioos  timei,  fa 
the  productioa  of  gas  fra;n  water;  and  the  employment  of  such  gas  either  alone,  aawhts 
it  is  wanted  for  heating  puipoaea,  or  in  combination  with  the  vapourt  of  naphdia. 
Donovan's  patent,  of  1830,  we  have  already  alluded  to.    H.  noi«t  baa  contrived  a 


power  for  deoompoonf  steam,  by  meani  of  coke  heilsd  to  k  high 
atnuMphera  of  oxygen.  Hr.  Paine,  of  America,  nyi  he  deoompoiea  watcc  bj  the  aid  of 
electro-mapiets ;  Ur.  Adama,  of  Beaton,  eStota  it  by  the  force  of  a  galTania  battery ; 
and  Mi.  Shepaid  asusta  Qie  action  by  using  a  lalt  of  ammonia,  or  a  Tq!«table  acid,  a« 
oxalic.  In  Mi.  QiUard'a  prooaas  iteam  it  decompOMd  by  pftidng  it  ovei  iacandeaceat 
chaiooal,  in mch  a  mannei  aa  to  ftmn  hydrogen  and  carbonio  acid;  the  Utter  b«ing 
abaoibad  in  tbs  naual  way  by  meana  of  caustio  lime.  All  these  patents,  howerer,  are 
bat  ao  Dunj  examples  of  fhiitloM  apeoalation ;  and  fhey  may  be  pointed  at  as  illus- 
trations of  moat  nnjioaud  chemical  knowledge,  combined  with  the  very  wont  kind  of 
practical  experiraice. 

At  the  hydiogen  and  caibonic  oxide  prodooed  by  either  of  these  prooestes  does  not 
poaaeas  the  imallett  smonnt  of  illuminating  power,  it  must  be  biaugtit  up  to  the  lequired 
standard,  eithei  by  pasiiag  it  through  a  voladl«  hydiocarbon,  oi  by  bDining  it  in  auch 
a  way  as  to  nuke  a  solid  incombustible  body  white  hot.  Hr.  GiUard  adopte  the  latter 
contxivanoe ;  and  his  plan  is  to  consume  the  gas  from  an  Aigaod  burner,  over  which 
tlieie  is  snapended  a  rosotte  of  platinum  wire.  The  wire  becomes  intenaaly  heated ;  and, 
whan  the  gal  is  burning  at  the  tato  of  ux  and  a  half  cubic  fbot  an  hour,  tlic  light 
emitted  is  about  equal  to  flvc  composite  candlei,  or  to  that  of  a  Bah-tall  oonsuming  three 
feet  of  ordinary  gas  per  hour. 

Wood  0M< — When  wood  is  subjected  to  distiUatian  iu  dosed  iron  Teasels  it  erolvea 
a  large  quantity  of  inflammable  Tapour,  some  of  which  condenses  into  a  liquid  fbim, 
while  the  rest  passes  off  ■«  comboslible  gas.  The  liquid  oonsitti  of  water,  pyroligneoas 
acid,  oapbtba,  and  a  complex  heavy  tar ;  and  the  gas  is  composed  of  hydrogen,  carbonio 
oxide,  carbonic  acid,  Ught  carburotted  hydrogen,  and  a  variable  proportion  of  olcfiant  gas. 
When  these  are  consumed  in  the  ordinary  way  they  do  not  produce  much  light ;  but  if 
tbey  are  passed  through  a  volatdle  bydrocu-bon,  they  may  be  brought  up  to  any  degiM 
of  illuminating  power.  It  is  posnble,  also,  that  by  certain  modiflcafions  of  the  proeett 
whereby  they  are  obtained,  a  sufficient  amount  of  rich  hydrooarboos  may  be  generated, 
to  do  awsy  with  the  necessity  for  subsequent  naphthaliiation.  Mr.  Hills  proposes  to 
mil  the  gases  which  ate  obtained  during  the  manufsotnre  of  crude  pyroligneausi  acid, 
with  those  which  rvmlt  &om  the  destmctiTe  distiUatian  of  coal-tar ;  and  Mr.  Lowe  has 
taken  out  a  patent  for  the  use  of  tat,  oil,  reun,  or  csnnel  coal,  as  a  means  of  giving 
illuminating  power  to  the  gases  ortdved  from  sawdust,  spent  berk,  or  peat  Other 
patentee*  bare  suggested  that  the  sawdust  and  tar  should  be  mixed  together  before  they 
are  distilled-,  but  it  does  not  appear  that  any  of  these  sdiemes  have  been  sacceasfol  in 
[OBctico,  or  have  been  able  to  compete  with  the  mora  economical  mode  of  obtaining  gat 
from  coal.  On  the  ConUnent,  however,  where  wood  is  very  abundant,  and  coal  scarce, 
it  is  frequently  more  profitable  to  make  gas  from  the  former  thsn  from  the  latter.  At 
Basle,  for  example,  and  some  other  town*  of  Switieiland,  Norway,  and  Swedan,  the 
proceas  of  distilling  gat  from  wood  a  practiBed  on  a  very  lai^  scale.  Wo  are  told  that 
the  old  dty  of  Hcilbrown  has  recently  been  lighted  up  with  wood-gas ;  the  mannCio- 
ture  of  which  is  under  the  managcmeat  of  M.  Schiiafolen,  who  produces  a  gas  of  very 
good  illnminating  power.  It  is  sud  that  a  flsh-tail  burner  consuming  four  and  a  half 
cubic  feet  per  hour,  gives  the  light  of  thirteen  wax  candles;  and  that  ime  of  Svo  cubic 
feet  an  hour,  produce*  the  light  of  nxteea  candles  i  while  an  Argand  burner,  on  Dnma^ 
construction,  consuming  the  same  amount  of  ga*,  evolve*  the  light  of  twenty  candk*. 
If  this  be  so,  it  is  evident  that  wood-gas  can  be  obtainad  (d  a  quality  superior  to  that  ^ 
ordinary  ooal-gaa. 


(22  iLLUKnurnia  foweb  of  peit-oas. 

9*Mt  4ht>. — This  ia  nearly  of  tJie  nme  compoaition  u  the  gu  erolTed  from,  wood ; 
•nil  the  ooUitsial  producti  are  noulj  of  Iha  lame  description  and  valne.  Uasf  che- 
mists hare,  at  difieient  tiniei,  devoted  their  ftttention  to  this  lubjeoti  hnt  it  is  only  veiy 
recenUy  that  predse  information  hu  been  obtained  concerning  it.  Sir  Bobcrt  Kane  in 
Iruland,  and  Dr.  Lotheby  in  England,  hare  each  reported  on  the  quality  of  the  pmdncls 
geoeiatcd  during  tha  deatructire  distdllation  of  peat;  and  from  their  gtateneatB  it 
appears,  that  100  parte  of  peat  will  fiimish  froin  IB  to  10  of  charcoal,  fitun  2  to  fi  of  tai, 
from  1 1  to  3S  of  aquoous  matters,  and  fixim  26  to  68  of  gaa.  The  charcoal  ia  Tery  Talu- 
ahle  u  a  deoolorizer  and  disinfectant^  the  tar  i*  rich  in  putffinc  and  creoaote ;  the 
watery  fluida  contain  ammonia,  acetic  acid,  and  vood-naphtha ;  and  the  gases  conaiat  of 
hydrogen,  carbonic  oxide,  carbonic  atid,  and  Tmrious  hydrocarbona.  lOOO  pazta  of  peat 
will  yield,  on  an  sTcntge,  27  of  ammonia  (equal  to  lO'l  mlphate),  I'9  acetic  add, 
1-4  wood-na^tha,  T-e  volatile  oils,  5-S  fixed  oil^  audi '1  parafflne.  From  Dr.  Letheby'a 
elperimcnteit  ^ipean  that  a  ton  of  peat  will  furnish  about  13,000  cubic  feet  of  gaa,  the 
iUominating  power  of  which  is  equal  to  seven  standard  candles.  Then  the  gM  ia  burnt 
from  an  Argand  that  coniumES  five  cubic  feet  per  hour ;  but  the  intensity  of  the  li^it 
may  be  brought  i^i  to  any  degree  by  the  usual  process  of  niphthaliiation.  Aa  peat  ia 
very  abundant,  its  produota  valuable,  and  ita  gM  entiicly  free  frmn  anlpbur,  it  u  Tetj 
probable  that  it  may  be  used  with  great  advantage  as  a  source  of  ioflammable  gaa :  is 
lact,  a  patent  has  recently  been  taken  out  by  Hr.  Hanaor  of  London,  tor  the  mtan- 
&cture  of  an  iUuminotiug  gas  fcoin  a  mixture  c^  12  partj  of  peat^  12of  reein,  8  of  coal- 
tar,  and  16  of  oil  This  is  e&cted  by  distilling  the  mixture  &ont  perforated  iron  boxsis, 
placed  in  a  fumaos  heated  to  a  cheiry-red;  the  condensable  vapours  to  produced  am 
then  passed  through  another  fdniaoe  divided  by  diaphiagma,  and  heated  to  a  bright 
red.  By  this  means  they  are  decomposed,  and  rmdered  pennancntly  gaieous.  The 
gat  M  obtaiDod,  after  having  been  poiiSed  by  mcana  of  lime,  has  a  density  of  'G2S, 
and  its  illuminating  power  is  a  litde  higher  thai)  that  of  common  oannel-gas,  or  it  is 
about  twice  as  gt«at  as  that  of  ordinary  ooal-gaa.  A  fish-tail  burner  oonsuioiiig 
2-6  cubic  feet  per  hour  givea  the  light  of  9'2  standard  qnrm  candles,  and  an  A^and 
oonst^ing  36  feet  gives  the  light  of  ISG  candles.  One  of  the  great  advantages  of  the 
gaa  is  its  perfect  freedom  from  every  kind  of  sulphur,  impurity.  A  company  haa  bars 
formed,  mider  the  name  of  Hansoi')  Olefiant  Gas  Company,  for  carrying  tha  patait 
into  full  operation. 

Oaa  Snm  mn*  L«M  ftnl  Qnp*  Sklaa.~These  suhotsnoea  are  said  to  pro- 
duce a  very  good  gas.  One  pound  weight  of  either  of  the  materials  will  famish  aoveu 
cnhiu  teet  of  gas  of  more  than  ordinary  quality.  This  fact  woe  dsmonttiated  in  the 
year  1849  by  H.  Ler^nair  of  Bordeaux,  and  Dr.  Borhanit  of  Paris,  in  one  of  their 
public  lectures  befere  the  Faculty  of  Scieoeeg.  If  the  reauUs  be  unifenn,  the  process 
afibcds  an  ea^  means  of  obtaining  gas  and  other  valuable  producta,  from  a  matoial 
that  haa  hitherto  been  used  only  as  a  manure ;  bemdes  which,  the  naidue  of  the  ^itil- 
latioo  ia  just  at  valuable  to  the  wine-grower  aa  the  lees  themselvea. 

Chu  fron  CcMd  Tax. — This  liquid  has  again  and  again  been  made  the  snbject  of 
e^qwriment,  in  the  hope  thai  the  rich  hydrocarbona  which  it  oontaina  might  be  converted 
into  permanent  gasM  of  high  iUuminalJng  powm-;  but,  hitherto,  all  attempts  at  eScctii^ 
this  demrable  result  have  signally  Ctikd.  In  the  year  1S20,  Hr.  Lowe  oonbdved  an 
aj^iaratua  tor  decomposing  coal-tar,  and  resolving  it  into  penoBnent  gates.  It  ooairrted 
of  a  furnace  with  five  retorts,  three  of  which  were  placed  below,  and  two  above.  Tlust 
were  charged  in  the  ordituuy  way  with  coal ;  and  when  the  carbtmizatian  had  gou  o& 
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£>r  throe  houn,  tlM  tar  wm  allowed  to  flow  QuDogli  ■  lyphon-pipe  into  the  liack  put 
of  the  upper  letoit*, — tlieae  being  tki  hottest  Here  the  tar  was  oanTerted  into  Ti^nr, 
aild  it  ptiued  over  the  incandescent  Burface  of  the  cliarg«  to  the  front  of  the  retort, 
where  it  escaped  through  the  exit-pipe,  to  the  hydraulic  main.  AiMording  to  Mr.  Lowe, 
he  was  enabled  to  produce,  by  thia  airangament,  a  t* '"""""  quantity  of  gas  of  high 
illuminatdng  power;  bat,  altbou^  the  process  was  worked  upon  a  yerj  iaige  scale 
under  the  immediate  mpeiintenilence  of  the  patentee,  it  did  not  succeed,  and  it 
aooa  abandoned.  Since  that  time  s  number  of  patents  have  been  taken  out  for  a 
purpose ;  but  none  have  been  gnoceasful.  In'  some  tases  the  tar  has  been  mixed  with 
amaJlcoala;  inothen  with  peat;  in  others  witli  sawdust ;  and  very  recently  Mr. 'Wa; 
ha«  proposed  the  nseof  a  porous  stone  whioh  he  tatucates  with  tar.  Some  have  distilled 
the  material  at  a  low  heat,  olhcn  at  a  modecnte  temperature,  and  othati  at  a  very  high 
one :  K>  that  every  species  of  ingenuity  has  been  exhausted  in  endeavouiisg  to  con 
this  rich  inflammable  fluid  into  a  permanent  gas. 

Other  organio  substances  have  been  resorted  to  as  a  sonrce  of  gas.  H. 
Caraillon  has  proposed  a  mixturs  of  btmss,  suet,  oleaginous  seeds,  spent  bark,  sawdust, 
moUsles,  and  small  coaL  Mr.  Booth  has  claimed  the  use  of  resinous  woods  and  oily 
■oeds.  Mr.  'Wittf  has  patented  a  miitare  of  vegetable  oils,  and  lefuse  vegetable  matten, 
such  as  spent  hops,  dry  peat,  or  diy  sawdust,  which  he  presses  into  blocks,  and  diatilla 
in  earthenware  retorts ;  ,and  then,  sgain,  it  may  be  said  that  Mr.  Lowe  has  obtained  a 
patent  for  n^ihthaliiing  gases  from  any  source,  by  passing  them  through  a  -vessel 
confining  coal-iu^tha--ft  process  that  was  suggwted  mmy  yaara  ago  by  Dr.  Henry  of 
Manchestor.  Lastly,  Mr.  Archibald  has  gone  so  &r  as  to  naphthalize  atmcqiherio  air 
in  a  somewhat  similar  way.  He  first  saturates  the  air  with  moisture,  and  then  conveys 
it  throu^  benzol^  which  is  the  most  volatile  of  the  oosl-naphlhas.  He  also  passea  the 
air  through  a  mixture  of  one  part  of  beniole,  two  of  alcohol  ot  wood-spirit,  and  one 
a  half  of  water.  By  this  means  the  air  acquires  inflammability,  and  may  be  bnmt  from 
an  ordinary  gaa  jet :  it  may  even  be  stored  in  gasometers,  and  distributed  in  the  same 
way  as  coal-gas.  If  the  air  is  net  saturated  with  moisture,  so  much  cold  is  produced  by 
tho  Tolatiliiation  of  tJie  benzole  as  to  stop  the  process  of  naphthaliiation ;  and  henoe 
the  necessi^  for  adding  water  to  the  hydrocarbons. 


ON  THE  APPABATCB  REQinBED  POK  THE  COKSUMFTIOIT  OP  GAS. 
Tb*  SftsUMtU!. — When  gas  was  first  used  by  tho  public,  it  was  sold  at  an  annual 
rent,  at  so  much  per  bumm ;  but  it  soon  became  apparent  Ihst  this  was  not  a  bii  m 
of  dealing  with  the  article,  and  banco  the  ingenuity  of  the  mechanic  was  taxed  to  c 
trive  a  means  whereby  the  gas  migbt  be  accurately  messnred.  This  was  accomplished 
by  Hr.  Clegg,  who  in  tho  year  ISIS  constmcted  the  first  meter.  Ill  the  following  year 
he  improved  it  so  far  as  to  obtain  a  patent  for  it.  At  first  Mr.  Clegg  sttcmpted  to  regi 
the  gas  by  means  of  two  small  gasometers,  which  rose  and  felt  alternately,  one  receiving 
the  gas  while  the  other  was  delivering  it  But  this  plan  was  not  successful,  and  it  was, 
therefore,  abandoned  for  another  which  constitutoa  the  boais  of  all  tiie  wet-metora  t~ 
have  been  coatrived  since  Hr.  Clegg's  time.  It  consisted  of  a  drum,  which  revolved  in 
a  chamber  bolf-fiiled  with  water.  The  drum  was  divided  into  two  compartments,  o 
of  which  received  the  gas  while  tho  other  delivered  it  ^e  gas  entered  through  the 
hollow  axis  of  the  instrument ;  and  as  tho  drum  revolved  and  submersed  the  oompi 
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ment,  the  ga*  was  forced  flmnigli  a  Intend  opemng  into  the  outer  chamlier,  and  tlumM 
le  bujT^en.    By  neam  of  valTular  oonliiTancea,  tiro  of  which  ireie  doaed  b;  water 
two  iy  iprings,  the  gu  vai  made  to  Sow  only  in  one  direction ;  but  as  the  spring- 
valves  vore  easily  thrown  out  of  order,  and  the  Tater-valves  wcie  of  a  clnmaj  form,  the 
instniment  was  susceptible  of  very  preat  improTement.    Hr.  WaUm  therefote,  in  1819 
Toconstrndad  the  apparatus.    He  divided  the  drum  into  five  corapartmeols — one  of 
which  was  eentrnl,  and  the  otheis  tlunnd  it  (Fig.  46).    As  in  Mr.  Clegg's  instminent, 
he  gas  entered  the  apparatus  thrmigll  the  axis  of  'die  drum ;  bat  in  order  that  tiiera 
^ould  be  no  fHctioti  or  impediment  to  its  movement,  he  did  away  with  the  stuffing-box 
n  which  it  worked,  and  Wught  tlie  centtal  tube  or  aoa,  by  means  of  a  rectangular 
bend,  up  above  the  level  of  the  water  In  the  central  chamber  i.    He  also  put  aaide  the 
dnmsy  water-valves  and  the  too  delicate  spring-valves  of  Clegg*!  iDstrument,  and 
adopted  a  nmple  contrivance  whereby  the  delivery  apertules  were  made  to  act  of  tbon- 
aalvee  by  mmply  rising  shave  the  level  of  the  water.    These  aperturea  were  in  die  fbnn 
of  slitB,  which  communicated  first  between  the  ceatial  chamber  and  the  eircumfemitial 
ones,  and  then  between  the  latter  and  the  outer  case.    On  entering  the  central  compart- 
ment, the  gas  cacapei  tiirongh  whichever  of 
the  first  set  of  slits  happens  to  be  above  the 
level  of  the  water.    Intheflgureitispasmng 
from  i  into  a.    This  give*  a  buoyancy  to 
tlwt  chamber;   and  as  it  rise*  or  floats,  it 
turns  the  drum  lound  froai  right  to  left, 
causing  the  gas  which  is  in  tbe  upper  and 
descending  compartmenta  to  eecape  through 
thoir  outer  slits  into  the  outer  chamber,  and 
thence  to  the  bomer.     It  will  be  noticed 
that,  as  the  drum  revolves,  llie  entianco-alit* 
between  the  middle  and  outer  chambera  are 
successively  carried  under  the  water,  and 
that  aa  soon  as  this  liqipena,  the  exit-dita 
in  the  oircumftronce  of  the  drum  aie  aad 
in  their  turn  brou^  out  of  it     This  is 
"S-  ^  ahowu  in  the  figure  h  about  to  occur  widt 

impaitment  e,  whose  enlrance-alit  is  just  dipping  under  the  water,  while  the  eiit-alit  is 
rifling  out  of  it  Since  the  time  of  Mr.  Molam,  other  improvements  have  been  effected 
in  the  details  of  this  meter ;  by  means  of  which  the  revolution  of  the  drum  has  been 
made  steadier,  the  amount  of  irictioD  Icasened,  and  the  water  kept  at  one  uniform 
levcL  Among  the  names  of  those  who  have  devoted  attention  to  the  subject,  aie 
Crosley,  Wright,  Evans,  Hulet,  Smith,  Peddon  and  Ford;  all  of  whom  have,  in  some 
particular  or  another,  perfected  the  instrument 

Figs.  47  and  48  repreacnt  a  meter  of  modem  construction,  witli  most  of  the  improve- 
ments sdoptcd.  The  gas  passes  by  the  inlet-pipe  a  into  the  chamber  i,  whence  Hiere  is 
immusication  by  means  of  a  flat  valve  with  the  compartment  c ;  from  this  it  passe* 
thronghthebentpipe,fonning  the  aile  of  the  drum,  into  the  compartment  d^  andthcsicc, 
lie  manner  already  described  in  Malam's  meter,  it  gets  into  one  or  other  of  the  bar 
ipartments,  and  so  escapes  by  an  exit-slit  iutn  the  space  formed  by  the  lonwunding 
case,  /is  a  ball  which  fioatri  on  the  water  and  keeps  tile  flat' valve  open.  If  the  water 
geta  below  Ita  proper  level,  the  ball  fkUs;  and  by  bringing  down  the  valve,  diuli  off d>e 
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gM.    ;  ifl  a  tube  for  punng  vater  into  die  eiatetn,  andiiiairiBte  oistam  for  leoeiTing 
th«  intai  wlua  it  geta  ibove  tks  proper  lerel  and  flow*  orer.    A  U  a  Byphm-tube  for 


dnwing  off  tlie  water  vbicb  has  been  added  in  exooas.     B;  a  bain  of  -whadwaA,  the 
I   KiTolutioai  of  the  drum  are  communicaUd  to  the  haiida  on  fiu  dial-plate ;  and  thna  tlie 
qoMititf  of  gaa  eonaomed  is  icgiatered. 

There  aie  two  objectioiu  to  the  wet  meter,  which  are  inmimoimtablo.  Tbeee  are, 
that  the  imtrument  registerB  the  v^kiut  of  water  ai  well  aa  gai ;  and,  aecoDdij,  that  it 
ia  very  liable  to  atop,  at  an  muzpected  moment,  bjr  the  deficiency  of  water  and  the 
BnkiDg  of  the  float  When  a  meter  ia  placed  in  a  waim  situation,  the  quantity  of 
aqneooi  vapour  diat  it  ngittend  by  the  inatniment,  and  set  down  aa  gaa,  ia  very  eon- 
aideiahle ;  and  if  it  should  ao  happen  that  Hib  gai,  after  p°— '"g  the  meter,  has  to  traTsrae 
a  oold  loctility,  the  aqveona  vapoiir  will  bo  reoandonaod  ai  water,  and  will  cause  a 
"flidmring  of  &a  flame,  or  eren  a  total  occluaion  of  the  pipe. 

At  one  time  it  was  posuble  for  the  gas  Dompanies  to  derive  an  advantage  from  the 
overfilling  of  the  vatar-ciitom,  whereby  the  capacity  of  eaoh  meaauiing  chamber ' 
Hoiawhat  diminished ;  and  thus  a  tevolntiQn  of  the  dnun  did  not  reoord  a  proper 
quantity  of  gas.  It  was  also  poadble  for  the  oompany  to  be  defrauded  by  a  doftcieney 
in  the  amount  of  water ;  hut  now  both  of  these  objections  ore  guarded  againit  by  the 
waate-tube  and  oisteni  on  the  one  hand,  and  by  tho  float-valre  on  the  other. 

It  will  be  seen,  by  an  eiamiDation  of  the  meter  represented  in  Fig.  46,  that,  by 
liltiiig  the  meter  a  little  on  one  udc,  the  gas  will  pass  flirough  tho  slits  of  the  upper- 
moat  chamber  witbont  tuning  the  drum  at  all,  and  frauds  are  lometiniea  committed  in 
this  manner;  bat  the  experiment  ia  a  very  dangerout  one,  and  il  not  likely  to  be  prac- 
tised by  any  but  the  most  determined  logue. 

The  ifry-fMffr  is  a  more  complicated  apparatus,  though  it  oonsista  in  all  cases  of  a 
chamber,  or  set  of  chambers,  with  flexible  leather  aidce.  The  action  is  very  similar  to 
that  of  a  pair  of  easy-going  beltowg ;  and  the  movement  i*  commmiicated  to  loven  and 
tack-work,  which  not  only  register  t2ie  amount  of  gaa  that  passes,  but,  by  a  sol 
sliding  valves  like  those  of  a  steam-engine,  they  also  cut  off  the  supply  of  gas  from  one 
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The  firat  dry-meter  tu  patented  tif  Hr.  Hslain  in  1820 :  it  connated  of  a  set  of 
ni  bellowi  placed  in  a  radiatiDg  dire<;tian  ummd  a  Dommon  centre,  the  wlude  bemf 
inclMed  in  an  air'ti^t  clumber.  Theie  bellawB  worked  ncceaaiTdjr  one  aAa 
odier,  and  they  oommunicatod  tiieir  motiaQ  to  a  Kt  of  vheeU,  Tbich  aerved  to  regiatcr 
the  quantity  of  the  gai  delivered.  Thia  "'■"I""'"'  wai,  howerer,  not  petfect — it  bad 
nany  tadicsl  faults ;  end  hence  it  did  not  come  into  general  uie.  Next  after  thii  wm 
OtB  instnmient  conitmcted  bf  tlie  Diy-Ueter  Company.  Tlie  mBUuring  chambm  yr 
ibrmedof  leather,  irhioli  tm  found  to  be  Uable  to  many  objcctionB;  for  if  tlie  meter 
wai  u«ed  conMantly,  the  leatlm  expanded  under  the  induence  of  the  gas,  and  ao  it 
recorded  against  the  intete«t  of  the  oompany)  irl)ereaa,if  jtwerenotDaedaoeoDHtantly, 
.it  nnderwentoontzaclian,  and  then  it  registered  ogainit  the  orammer;  bedde*  which, 
the  Tslre  mored  so  uddflnly  from  one  aide  to  the  olh^  aa  to  prodnoe  an  imiteady  Same, 
and  henoe  the  meter  wm  not  mnoh  patronized.  SulliTan'e  meter,  which  fbUowed  npco 
diii,  wai  open  to  the  ume  objections;  for  it  connsted  of  two  loose  leather  diaphtagma 
and  a  rotatory  valve.  In  1833,  an  American,  by  the  name  of  Berry,  patented  an 
etroment  which  was  invented  by  a  peram  named  Bojardio.  The  meter  wai  a  hd 
chamber,  which  had  a  moveable  diaphtagm  or  pattitioa  that  divided  it  into  two  con- 
partmenta,  and,  by  means  of  sliding  valves,  the  gas  was  alternately  let  in  or  Od 
then.  In  1836,  Bojardin  invented  a  still  better  machine  ;  and  he  is  Itx^tcd  iq>on  ai 
originator  of  the  preset  tbmi  of  dry-meter.  Since  that  tine,  Ur.  Dofries,  Hr.  Edge, 
and  Mr.  Croll  have  improved  the  itutnuDent,  end  brought  it  hito  its  present  conditkn. 
Hr.  Defiles'  meter  ctnitaina  three  measoring  chambEre,  which  are  separktcd  from  each 
other  by  a  fleiiblo  partitioa  formed  of  leather,  and  partially  protected  &om  the  aetian 
of  the  gas  by  Ibnr  triangular  metal  plates,  which  almost  cover  the  diaphragm.  Tlua 
flcziblo  partition  is  raised  or  depieescd  by  the  go*,  so  as  to  fbnn  a  pyianid  or  a  ~ 
surface ;  and  the  rise  end  ftJl  of  the  partition  is  communicBted  to  the  wheelworh  of  the 
appatntoa ;  bat,  as  in  all  cases  where  leather  eaten  into  the  constraction  of  tiie 
measuring  chamber,  the  instrument  is  very  liable  (o  register  incorrectly.  He  m 
which  is  manufactured  by  Measrt.  Croll  and  Glover  is  said  to  be  (ieo  from  tUl  ob- 
jection ;  its  Gonstnictioa  win,  perhaps,  be  understood  ftom  the  following  accoout,  taken 
fn>m  Mr,  Croll's  paper,  which  wee  read  bcfbte  the  Society  of  Civil  Engineers  in  1845.* 
If  wo  imagine  a  iteam-engine  measuring  its  steam  by  the  movemcats  of  the  piston,  we 
shall  have  some  idea  of  tho  principle  of  the  instrument.  The  steam  eaters  the  cylinder 
over  tho  piston,  and  fbrces  it  down  through  a  certain  apace ;  the  supply  is  then  cut  off, 
and  the  action  ia  reversed.  Now,  suppose  the  piston  to  be  of  a  given  area,  and  tba 
distance  through  which  it  moves  at  every  stroke  to  be  constant,  it  em  readily  be  con- 
ceived how  the  actual  <{nantity  of  steam  employed  could  be  indicated  and  calcolated. 
The  meter  in  question  bears  n  strong  resemblance  to  a  double  engine :  it  consisls  (  ' 
cylinder  divided  by  a  plate  in  the  centre  into  two  separate  cylindrical  compartme 
which  are  closed  at  the  opposite  ends  by  metal  discs ;  these  discs  serve  the  pmpoae  of 
pistoDs,  and  they  are  kept  in  their  placea  by  a  kind  of  oniverml  joint  adapted  to  eadt. 
^le  q>ace  throng  which  the  discs  move,  and  consequently  the  means  of  measurement, 
is  governed  by  metal  arms  and  rods;  which  space,  when  once  adjusted,  cannot  vary. 
To  avoid  the  friction  occasioned  by  a  piston  working  in  a  cylinder,  a  band  of  leather  ia 
attached  so  as  to  act  as  a  hinge.  This  folds  with  the  motioii  of  the  discs,  bnt  it  is  not 
in  any  way  concerned  in  measuring  the  gas ;  so  that  if  it  were  to  conbact  or  expand, 
the  registration  of  the  proper  quantity  of  gas  would  not  be  aflbctcd ;  fbr  such  a  change 
would  only  decrease  or  increase  tho  capacity  of  the  hinge,  leaving  the  diso  still  at 
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liberty  to  more  througli  the  Mqoired  space.    The  leather  u  sIio  atttuihed  in  snch  « 
maimer  u  to  iTOid  folds,  and  thut  to  render  it  more  dui&ble. 

Chta-Bwuan.— Scarcely  anTthing  connected  with  the  subject  of  gaa  iUumination 
hu  commanded  more  atlentiaii  than  the  meuu  whereby  gaa  ma;  be  burnt  to  the  be«t 
tdvantage ;  asd  ntthongh  tlie  greatest  ingenuity  has  been  tliaplayed  in  the  caaatiuction 
of  many  of  the  burners  which  have  at  different  timea  been  inrenlcd,  yet  none  of  them 
poosesE  that  untvcrsal  applicability  for  which  they  bavo  in  most  cases  been  so  highly 
VBimted.  The  reason  of  tliis  is  obnona :  different  kinds  of  gas  require  different  fuims  of 
burners,  in  order  to  effect  perfect  combustion.  Jut  s  rule,  it  may  be  stated  that 
the  rich  canael  gues  are  best  consumed  &om  huniers  with  Tory  fine  aperturce:  while 
the  poorer  gasci — namely,  those  which  contain  less  than  five  or  liz  per  cent,  of  con- 
densable hydrocsrbons — are  burnt  with  most  advantage  &om  larger  apertures.  Again,  in 
the  former  cue,  provisian  ahoulj  be  made  (br  a  large  supply  of  atmoepbcrio  air,  aa  by 
spreading  out  the  flame  by  means  of  an  internal  button,  or  by  using  tall  gbaaes ; 
whereas  in  the  latter  case,  the  very  opposite  condidon  should  be  observed.  It  is 
manifest,  therefore,  that  no  single  burner  can  be  constructed  so  as  to  secure  both  of 
these  requirements;  and,  coosequeiitly,  that  any  burner  which  is  wcUsuitedfor  one  Idnd 
of  gas,  is  altogether  un£t  for  the  otber. 

Another  point  of  importance  to  which  we  may  refer  in  apcalcing  of  this  subject,  is 
die  fallowing : — that  when  ssTeral  jots  iaaue  &om  the  same  burner,  and  blend  together 
or  ooalesce,  the  light  is  always  improved ;  for  it  is  the  property  of  one  jet  to  assist 
anotber  by  exalting  its  temperature ;  and  thus  a  greater  heat  and  a  brighter  flame  are 
the  result  of  the  union, — more  light  being  given  out  than  is  the  sum  of  the  individual 
jeta.  It  is  on  this  account  that  the  Argand  burner,  the  fish-tail,  the  Gaumont,  and  the 
Gardner,  hare  obtained  preference  over  many  otbcr  forms  of  bumera. 

Lastly,  it  may  be  stated,  that  in  whatever  way  gas  is  consumed,  the  maximum  efl 
as  regards  its  illuminating  power,  is  always  produced  by  burning  the  gas  just  short  of 
its  smoking  point :  for  if  it  be  bnmt  with  too  much  air,  the  particles  of  cartKm  are  oi 
fiumed ;  and  we  thus  obtain  less  and  less  light,  nndl  the  flame  becomes  of  a  pale  blue 
colour.  On  the  other  hand,  if  it  be  burnt  with  too  small  a  supply  of  atmospheric  air, 
particles  of  carbon  will  not  be  aufBulentJy  consumed,  and  they  will  escape  as  soot, — tb^eby 
cooling  tlie  flame,  and  making  it  of  a  dingy  yellow  tint.  Our  object,  therefore,  should 
always  be  to  bum  the  gas  in  such  a  manner  that  the  paitiolos  of  carbon  may  be  fiist 
ifitensely  heated,  so  as  to  produce  a  white  light ;  and  then,  as  they  reach  the  exterioi 
tim  flame,  they  ought  to  be  consomed  entirely,  so  as  to  avoid  the  ovolutimi  of  soot. 
the  difieient  Tarietics  of  burners  now  in  use,  the  fiiUowing  are  the  most  importaDt  :- 

1.  Us tunpfajMis  produced  from  a  bumerpierced  with  a  single  hole.  This  mode 
of  coantning  gaa  it  not  considered  to  be  cleanly  or  economical ;  and,  except  for  certain 
purposes  of  illumination,  as  where  we  wish  to  produce  difibront  kinds  of  dericea,  it  is 
rarely  employed.  Occasionally  it  is  used  in  the  laboratory  of  the  chemist  for  experi- 
ments with  the  blowpipe,  aa  it  is  found  to  give  a  much  hotter  and  clearer  flame  with 
this  instrument  than  any  other  (brm  of  jet  The  average  oonsnmptJOD  of  a  jet  the 
thirty-third  of  an  inch  in  diameter,  with  a  flame  four  inches  high,  is  about  one  cubic 
foot  per  hour.  With  richer  gases  the  quantity  is  a  little  less,  and  with  very  poor  gases 
it  is  somewhat  more.  As  we  have  already  said,  Dr.  Fyfe  prefers  a  jet  of  this  deaoripUon 
for  the  purpose  of  estimating  the  iUumioating  power  of  gas  i  and  in  a  genenl  way  it  is 
equal  to  from  one  to  one  and  a-haU^  or  two  sperm  candles. 

When  it  is  necessary  to  produce  a  grcotly  diff^isod  light,  it  may  be  accomplished  by 
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« lowi  of  aoglB  jela.  Then  may  be  dutrifantsd  mnmd  fbe  ooniice  a 
mmildingi  ot  >  room,  and  ths  tSbat  ii  ramukably  pleuant  ind  agrecaUe,  for  thoe  n  » 
flood  of  l^bt  irithont  the  leut  ^xrv  or  tbodow.  Hus  p]«i)  of  Oliunination  hai  ben 
adopted  at  the  PbilbarmoDic  Hall  at  Uveipool,  where  aboat  1000  jets  arc  placed  Dpos 

w  around  the  toom  ;  and  Hr.  King  atated  in  bis  eridence  befon  ~ 
that  the  result  ia  highlj  aitiaflKitorf,  and  that  manf  petmu  who  lee  it  ai 

'"Whenoe  doe*  thii  light  MMne  from?  Jm  it  poanble  that  theae  anall  jeto br  pio- 
dnciug  thie  body  of  H^it  P  "  The  881119  efibot  is  wen  in  the  abvola  during  Oie  ni^ita  rf 
gnneral  illumination ;  and  it  ia  alao  witnoaacd  in  the  Guildhall  of  Lcodon  mt  the  ttina  of 
Ihe  Civic  fete*.  The  only  abjeatiao  to  it  ii  its  great  ooet  and  iti  lialali^  to  rrrdn  ' 
■moke  1  but  if  theee  were  ovemoine,  and  onr  rooDu  ooiutnieled  go  at  to  have  a  inv  ' 

mom  r'''"''"C  than  that  which  reaolti  &om  our  preaent  mode  of  burning  gaa  ;  beota  , 
wbich^  the  panel  might  be  io  ananged  ai  to  oonvef  alraj  the  piodusta  of  00Bibiidii%  ' 
and  thus  the  efleet  would  alao  be  mora  Mlntaij. 

3.  lAf  Chtitpir  Btmker  ii  a  bumor  with  three  or  nuno  jeta  nidiatiiig  tS  from  il  ' 
and  huming  aeparately.  The  light  from  luch  a  humer  ia  oulj  eqoal  to  the  maa  of  tke  ' 
tediTidna)  jete;  tot  m  thejdo  not  coaleMe,  theyonnDt  in  any  way  aaaiat  each  oAv.  ', 
It  iaoneof  therery  wuetfiniuiof  bunerdtat  etiibe«Dplo7ed.  A  buner  wiOi  thne  '1 
jeta,  ooninming  thiee  oulno  Ibot  per  hour  of  or^naty  London  gai,  gave  a  li^it  of  b<m 
Ato  to  mz  oandlea.  I 

8.  Tin  fM-taii  or  Viiit»  Btwntr  ia  lo  named  becanae  of  the  tarm  at  its  flame,  ami 
beeauie  of  tha  manner  in  which  it  ia  piodnoed  by  the  union  of  two  jeta.     It  ia  foimid  -j 
by  drilling  two  holea  at  an  inclination  or  angle  of  about  60°.    The  jeta  are  directad  into  ; ! 
eaoh  other ;  and  ai  they  ooaleaoe,  they  eptead  out  k  ai  to  produoe  a  flat  iheet  (tf  flame  <d 
tha  tbnn  of  a  fldi-tail :  by  thia  mean*  tlie  intensity  of  the  light  ia  greaUy  ii^reaaed.  , 
The  holes  are  drilled  lai^  or  small,  according  (o  the  quality  of  the  gas  to  be  an^Ioyad.  | 

racier  luge.  The  former  are  known  by  the  name  of  I^noashire  or  Scotch  fiah-tail^ 
d  the  Utter  aa  London  jets.  Each  sort  ia  numbered  1,  3,  3,  or  1,  acoocduig  to  tht 
!e  of  the  holes ;  and  theae  nomber*  are  indicated  by  means  of  little  rings  *"*Twri  on  the 
body  of  the  jet  No.  1  is  tbe  vnalleBt.  Theee  burners  consonts  fiom  two  to  fonr  oolsc 
fbot  of  gas  por  hour ;  and  with  eannel  gas  they  give  the  li(^t  of  &ODI  ei^t  to  fimitsea 
eandlot,  and  with  common  gas  of  ftom  four  to  ten. 

i,  JeKiuatt't  Swntr  ia  a  flah-tatl  with  four  oonverging  holea  ;  and  there  ia  an  afo- 
e  through  the  oeatie  of  the  burner  for  the  admission  of  atntc^hwie  air  into  tk 
flamo.    We  have  no  knowledge  of  the  economic  value  of  this  burner. 

S.  BOhufi  or  Oariatt't  Bmntr. — This  is  a  combination  of  two  S<Ji-t*3  or  bafl- 
wing  burners,  arranged  so  u  to  piodnoe  one  flat  flame  (Fig.  iV).    The  flames  i^pagt 
on  each  other,  and  thus  increase  the  illumioating  power  by  about  thnty 
oent.    These  burners  are  usually  constructed  of  two  flsh-taik ;  ni 
I  oooauonally,  for  experimental  purpoeos,  they  are  attached  to  a  bhlge- 
f  j<nnt,  so  that  the  flames  may  be  burnt  separately  or  together.     Ai  ia 
ease  of  the  ordinary  fish-tails,  Oicy  are  numbered  1,  2,  3  and  i. 
1   DOnnmieB  about  three  cubic  f^t  per  hour,  and  No.  4  abnsl 

).  Xt«Saf*^ix6y.SHnwriaionained(HiaoiMiinf  of  thedispeof  diefiame.     Itistx 
of  theoldeatlbrmaof  gas-bnners;  it  ia  oonstracted  with  a  slit  instead  of  two  Jiolea  fir 
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^jKw  9^t  (tf  CM  r  uid  tlu  flamA  if  IroAilef  uid  iiot  80  luA^  M  tho  flih-taiL  HiGve  borafln 
axe  ewSy  uuiugsd,  aiul  on  tliia  aooount  tliey  ■»  ganerallf  lupplied  to  the  public  lamp*. 
TLey  bum  Anm  three  to  five  oolac  feet  pw  hour ;  and  with  a  cansumptioa  of  four  oobio 
fc«tF«iboiiilliG]rgiYe  the  light  of  about  nine  spena  oandleaof  ataodardquaUty. 

7.  3^  ffoMaoNi  JHrR«ri>ab«f»-wiiigbiimoriritltwaort]iieeilila,  isitaad  of  one, 
S  J  meaiu  of  thia  imtriTatice  there  are  two  or  thiee  flames  amilgamated  into  oiLa ;  and, 
ma  ia  always  the  caie'imdeT  these  drcomitaiLcei,  the  total  amoout  of  lig])t  it  increaaad. 
A  Gsuinciit  vhich  conimnea  fluree  cubic  &et  per  hotU)  givM  the  li^t  of  Mren  ipeim 

S.  Zlf  Am  Mwntr  it  a  olnatcr  of  fldi-tail  bnniBn^  ninally  nina  in  mmbei,  placed 
■Maud  a  uininaii  axia,  and  qit«ading  oat  in  a  homontal  direction,  io  u  to  ptidnce  llw 
Mgaze  of  a  flowei  iv  t^  aon.  Ihis  bnniei  ia  ao  conatructed,  that  the  prDdneta  of  onn- 
boation  an  carriod  out  of  the  tdosl  by  meana  of  a  ventilating  funnel  and  tube  placed 
immediately  orer  it ;  and  the  aii  which  auppliei  the  flamea  ii  nude  to  deaoend  along  the 
■CTmHInting  tube,  And  thoa  to  bMome  very  bot  befive  it  reaahea  the  burner.  By  thia 
•nangement  there  ia  a  great  aanng  of  gas.  In  moat  cases  the  sun-bonier  eoniuj 
asTen  chuten  of  nine  flih-taila  each.  The  bumen  are  supplied  with  gas  by  a  descend* 
ing-pipe,  which  branchea  to  each  duster ;  and  suironnding  the  whole  ia  a  shaet-inMi 
oone,  with  a  tube  attached  to  the  top,  for  canying  off  the  pioduoti  of  oombtwtiao.  In 
this  tnbe  there  is  pUoed  a  butterfly'Talre,  for  the  porpose  of  regulating  the  current  of 
■It,  bo  that  the  dran^t  may  not  be  too  great,  and  the  lights  may  bum  in  a  horiiontal 
dinctitm.  AiDond  the  cone  are  ^aocd  three  other  sheet-iron  cases,  which  not  o:  ~ 
aom  for  TtaUilatiMk  and  tea  the  supply  of  air  to  the  bmners,  but  also  inanlate  the  im 
eu&B,  and  by  their  cooling  eSbot,  prerent  the  intense  heat  of  the  latter  from  being  oc 
anuicsted  to  the  woodwoA  of  the  ceiling.  These  cylinders  are  not  connsoted  to  each 
other,  or  to  the  cone,  and,  therefore,  distinct  curtents  of  air  pan  between  each  of  than; 
■indsnchisthe  eooling  effect  of  these  cntrenla,  that,  while  the  cone  is  red-ho^  the  two 
mttida  cases  are  of  the  same  temperature  as  the  atmoephere  of  the  room.  OntheoHier 
part  of  these  oyUnders  there  is  sn  inrsrted  oone,  with  a  pipe  psaiing  through  the  oeiling 
and  rool^  and  protected  on  the  outside  by  a  wind-goard  which  allows  the  bot  air  and 
prodnets  of  oomlnistion  to  escape.  By  this  contriTanoe  the  gas  is  consomed  in  a  Tei; 
heated  afanosidiero,  and  thus  there  is  less  necessity  for  combustion  in  order  to  obtain  a 
pTen  amount  of  hgbt;  for,  in  the  geanality  of  cases,  a  Urge  portion  of  the  gas  con- 
sumed is  employed  in  raiaing  the  air  to  the  temperature  necessary  for  snstainigg  tl 
ignition  of  the  small  particles  of  carbon  contained  in  the  flame.  It  ho*  been  stated  I^ 
Mr.  Edwaidsofliretpool  that  the  burners,  in  this  position,  do  not  oonsume  more  than 
half  the  nsoal  amount  of  gaa;  bendes  which,  the  intensity  of  the  light  i*  Tery  great. 
Heaays  that  the  cost  of  lighting  the  son-butner  which  ia  phoed  OTer  the  nuheetn  of 
the  Fhilhamuniio  Hall  at  Liverpool,  is  7^.  per  hour.  This  burner  contains  a  hondrad 
fTnl  serene-one  tmsll-aiied  &ih-tail%  whieh,  under  ordinary  drcumstanceSf  would  cost 
about  It.  Ii.  per  hour. 

S.  3%t  GbMMHM  Arfaiti  B»nitf  prodaoet  a  flame  which  is  azaotly  like  Qiat  of  ai 
ordinary  Argand  oil-Ian^.  The  burner  oonaiats  of  a  cucular  diac  of  iron,  pieroed  with 
a  number  of  holes.  It  i*  hollow  in  the  middle  fbr  the  purpose  of  aHowiiig  a  n^y  of 
air  to  the  intaior  of  the  flame;  and  the  jets  of  gas  ooalesws  ac  as  to  fbnn  a  hollow 
eylindrical  flame.  A  glass  chimney  is  placed  iioond  the  bomor  in  otder  that  the  am- 
ply of  ttmoapherio  air  may  be  ccyiaua  and  steady.  The  numhcc  of  holes  or  jeti  varies 
frontentolhirty IbT0tdfaiax7gai,andf!nHnthkty toniDB^forcaoDeL   Inthefbmsr  j 
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w  tliB  holet  an  compuatiTel]'  Urge,  aod  in  tha  latter  they  a 
nmoD  f ti  ii  coniumed  from  u  Ai^nd  bamer,  tlie  chimner  on^  not  to  be  tbvn 
ta  inchei  in  hri^t ;  but  when  cumel-gtis  ii  burnt,  it  mi;  be  ii 
hM,  If  the  cbimnej'  be  too  high,  the  lupply  of  abnoipberie  lir  ii  too  great,  and  dw 
wherew,  if  it  be  too  low,  the  mpply  is  not  nifficient,  and  than  the  gM 
ji  either  cam  the  iaUiuity  of  the  light  \t  diminished.  For  ndioaiy  London 
ner  with  fifteen  holes,  and  a  aeTen-inch  chimney,  ii  oonndered  to  be  the  best- 
Such  a  burner  will  consume  about  five  cubic  fbet  of  gai  per  hour,  and  will  give  the 
li^t  of  ftfteenipttm  candles. 

Seranl  patents  hare  been  tiken  out  during  the  last  few  yi 
this  tana  of  burner ;  they  have  chiefly  been  directed  to  the  lenening  of  the  ahadov 
which  is  caat  by  the  ring  and  body  of  the  appanttu.  Of  all  these,  Platow's  it  the  nuMt 
impoitout.    His  burner  consists  of  a  mere  ring  perforated  with  holes. 

10.  Tlu  Argand  with  s  Sulten  w  Dtfleeting  Bite. — This  fbrm  of  bumer  has  i«t«lTed 
ariouiikames,  aceoiding  u  it  lu«  been  modified  by  dLBhrent  patentees.    It  is  called  die 

Winfleld  burner,  Young's  bumer,  Quiie's  burner,  and  the  Aberdeen  burner.    The  bot- 

n  or  disc  is  composed  of  copper  or  iron,  and  it  is  placed  in  the  centre  of  the  flame  a  little 

abore  the  level  of  the  bumer.     It  act*  as  a  break  to  the  inn 

of  air,  and  deflect*  it  outwards  lo  as  to  enlarge  the  upper  part  of  the 

flame,  and  to  give  it  the  form  of  a  tulip  [Fig.  SO).   This  kind  of  bumcc 

ia  ooly  suited  for  the  richer  kinds  of  gas,  as  csnnel  gas  nnd  naphthaliied 

gas.    In  some  cases  the  air  is  deflected  to  the  outiide  is  well  as  ii 

.  side  of  the  flume.    This  is  the  principle  of  Oniie's  burner,  and  the 

I  deflection  it  effected  below  the  button  by  means  of  a  bend  or  conttric* 

tion  in  the  glass  chimney,  or  elae  by  the  aid  of  a  metal  cone  like  tbMt 

of  the  aoloi  lamp.    In  Young's  bnmer  then  is  a  aerie*  of  diaca  plaoed 

one  above  the  other,  the  disc*  being  succeedvdy  Utger  and  larger 

from  bdow  upwards;  by  this  means  the  air  suflen  a  series  of  dedeo- 

tions,  and  causes  the  flame  to  be  most  vivid. 

A  bumfo-  of  this  deccription  is  particularly 

well  suited  for  the  combustion  of  viay  tieh 

Mf.  ••■  cannel  gas. 

11.  TkiArfaiidBimaricilAheetrmanSiiifiBfFltmu,eiii 
milkm  tht  other. — This  is  the  principle  of  the  Boodus  bumer; 
and,  tram  Ac  drcnmstance  that  one  flume  always  asmsts  another 
in  pirmiating  the  combustion  of  another,  the  light  ftom  this 
burner  is  very  ooniiderable.  Hr.  Carter  hta  obtained  a  patent 
"br  a  bumer  of  this  description,  modified  somewhat  in  its  (bnn 

10  as  to  provide  tor  a  due  supply  of  atmospheric  air,  and  also 

o  carry  off  the  produdi  of  combustion.    The  bumer  conaista 

of  9  series  of  Argand  flsmes  concentric  to  each  other,  with  only 

just  so  much  space  between  the  rings  as  will  serve  forthetivas- 

miiiion  of  the  necessary  quantity  of  atmospheric  air ;  and  over 

the  O'"""  there  is  placed  a  coniesl  chimney  which  carrioi  away 

the  product*  of  combustion.    In  the  concentric  bnmeri  hitherto 

used,  the  object  ha*  been  simply  toobtsin  theefibet  of  two  or 

more  eonoentrie  flames,  without  having,  due  regard  to  the  proper  and  unifiam  auppfy 

of  air  to  each  flame.    The  consequence  of  Haa  is,  that  great  and  unneeessary  qnantitiet 
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of  ur  enter  fotlt  burnen ;  and  the  flims  ii  thsrdty  ooolsd  mjiek  below  the  tempenttmi 
nqninte  fte  tiie  perfect  combmtum  of  the  gei.  Oa  Qiii  ■ecount  the  inteiuiCjr  of  tl 
light  it  T«iy  tnndi  bdov  what  it  ought  to  be.  Id  Hr.  Cutet'i  bnnien  thie  objection  im 
oTeicome ;  for  the  qiaoe  between  the  riD(^  ii  propedy  gradoBted,  md  the  cnncnt  of  ait 
i«  nutde  to  unnpieei  the  flame  and  blow  in  npon  it  bj  meani  of  a  contraction  in  the 
gUm  ohimney— ~the  point  of  oontrMtion  being  at  inoh  a  height  above  the  hnrner  ai  to 
prodnoe  a  bright  and  steady  flame  (Fig,  SI).  The  Tentilatiiig'lhsA  i*  placed  over  tlw 
bnnkBT,  and  oommnnioatee  abore  the  o^ing  with  the  chimnej,  It  ocmiiiti  of  a  flumel, 
and  a  tube  which  majr  be  either  of  metid  or  glass.  These  ai 
late  the  supply  of  air  to  the  flumfm^  mnA  tJiey  arfi  oncloee 


12.  Am  Arf<uii  teitk  a  Jtt  af  0— viOm  it. — Thii  form  of  bumerhai  been  patented 
by  Hr.  Billows,  who  deactibea  it  as  an  ordinary  Argsnd,  having  a  oentnl  tnbe  wi&  a 
■ingle  jet,  which  hiuna  within  the  hollow  of  the  flame :  and,  instead  of  the  ring  being 
perforated  with  a  number  of  holes  t<a  the  imie  of  gas,  aa  is  usually  the  case,  the  ring 
is  contrired  with  ■  oircular  ilit,  so  that  there  is  a  eontitiuouf  «heet  of  flame  in  a  cylin- 
drical form. 

13.  ietlu^M  Argaitd  is  the  very  rererse  of  the  laat ;  fbr  the  principle  on  iriiieb  it  is 
allow  a  cnnent  of  ur  to  pass  up  between  each  ol  the  jeta,  and  m 

deatioy,  to  a  certain  extent,  the  oontinuity  of  the  flame.  ThU  is  eSbcted  by  a  number 
of  iDMll  tubes,  which  rise  to  the  hei^t  i^  an  inch  or  so  abore  the  ring  whkh  rapporta 
them.  These  tubas  are  made  to  conrerge  a  little 
as  they  idTance  upwards,  and  thus  (hey  form  a 
truncated  cons  [Fig.  62).  The  glasMa  are  con- 
stricted, so  M  to  deflect  the  air  into  the  flame; 
■ndthey  are  of  diflortoit  heights,  in  order  that  they  I 
may  be  sailed  to  different  amounts  of  oonnunptuM. 
These  burners  are  very  well  suited  for  the  com- 
bustion of  cajinelgai,  but  they  dcaizay  the  light  of  I 
common  gas  by  orer-bunuug  it  nteflameshoold 
be  always  muiaged  so  as  to  reach  neariy  to  ~ 
top  of  Ae  glass :  fiir  if  it  paase*  nhore  it^  soot  is  I 
deposited;  and  if  it  does  not  reach  almost  to  tli 
loTel  of  the  ^aai,  the  gas  is  orer-bnmt  and  li^t 


^.  u.  14.  Tli»  PimuuU  Bumer,  of  Uessrs.  Baldwin  ^ 

and  Neal,  is  constructed  on  somewhat  the  si 
prino^le  as  the  last,  mly  the  tubes  are  very  short — they  are,  in  tact, 
bat  mere  nipple*  on  the  top  of  the  ring,  and  the  ^ut  u  not  coU' 
strioted  (Fig.  53). 

Many  other  varietiM  of  gas-burners  have  been  inTented;  and  a 
the  ori^es  of  the  jets  are  very  liable  to  corronon  from  Ae  anunonii 
and  enlphuT  contained  in  the  gas,  Hr.  Hallen  hu  proposed  that  clay  oi 
porcelain  noialea  should  be  employed.  fig.  jj. 

The  relatire  value*  of  the  screral  kinds  of  hnmera,  as  employed  in 
the  oombuttion  of  ordinary  London  gas,  as  well  as  that  from  cannol  ooal,  may  te  per- 
cmved  from  the  following  table.    The  value  is  represented  as  per  onhic  foot  ia  spem 
candles  of  120  grain*  consumption : — 


single  j«t 


ryb-m,  No.  i 

„       No.  2 

„       No,  3 

„       No.  4 
Bif  i-whig,  neuly  (bt 
Ledie,  with  28  tnbca 


CMnmon  Arguul,  Id  holm 
Brmtei'i  !8 


4-0 
40 


2-8 
S-2 
2-9 


FlatoWi  16    . 

Gdm  96    , 

innfteld  S8     ; 

KDoVi,  vith  i  ilitB 

From  tliit  it  will  be  teen  tlut  the  nmplo  jet  ii  the  woi-it  kind  of  bnnier  that  can  b? 
wed  lor  die  eonaimiptioii  of  gu ;  next  coma  the  ■mellor-aied  fiah-tuti,  thentha  bat- 
■magi,  and  iBatlj  the  Aigandi.  The  Ganmont  or  double  fish-tail,  and  tils  BLUoVa  or 
impound  baf  f-wing,  m  alao  very  ^ood  bumov.  Bnt  it  irill  be  eTident  from  the  pre- 
ceding table,  that  the  burner  which  ii  beat  suited  (br  commoii  gu  ia  not  always  the  one 
lat  can  be  moat  eoonomioally  employed  tbr  cannel. 
JVji'waw*  tU  whieA  jai  ought  to  bt  eontamtd  ia  another  point  of  conaiderable  im- 
psrtanoe;  forif  theamouatorpreoiirebehigh,  the  gai  will  bom  with  a  roaring  lUMae, 
and  will  be  eonnuned  wastefnlly ;  whereai  if  it  be  low,  the  &ih-t«il  and  baf  s-wing  flamca 
will  not  be  nifllciently  apread  ont,  and  the  light  will  be  dim  and  imoky.  Dr.  Letheby 
aa  in  hii  Ninth  Beport  to  the  Coipocation  of  London,  that  ga«  ought  to  be  deliTovd 
to  the  piiblii;  at  not  leas  than  half  an  inch  of  wnter  pnamro ;  and  it  may  be  aaid  that  in 
pfactiiw  thia  ia  foimd  to  be  the  boat  piesaore  at  irttich  gaa  can  be  connimed, 

Again,  It  ii  a  matter  df  Importance  that  the  prcaaore  at  which  gas  L>  supplied  te 
btuner  should  be  as  unifonn  aa  poeaiblo ;  fbr  if  at  <me  time  the  pnaaine  ia  great,  ai 
Kiother  low,  the  bumor  tcqnires  constant  attention,  in  order  that  the  flame  aball  ba  of 
oe  onifbtm  height. 

Experiments  hare  been  made  to  determine  the  iste  at  which  gas  buna  muler 
diSbrent  pmanres;  and  ao  tho  resoltB  are  somewhat  important,  they  ate  tabulated 
below.  Iq  a  general  way,  it  may  be  aaid,  that  by  donbUng  the  amount  of 
rcaee  the  consumption  of  gas  by  about  half. 

Burner.  PrcMorftolnch 

Single  jet 


2-8  oubio  feet 


Small  flah-tail 

Large 

I^rge  bat  (-wing 


APPueimnr  or  ooTOxaBs. 
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Dr.  ^ft  hu  «Iio  obwrnd  tlimt  there  are  oertain  oonitant  nUtioni  between  tk* 
tftet/b  grmiitg  of  ■  g*i  (Hut  ii,  iti  goodnesa)  uid  tkipntttirt  at  wMeh  it  ii  bnmt,  and 
(A*  timi  leqnind  to  ooninme  it — tlwt  i>,  provided  we  we  a  jet  of  a  givea  ue,  and  take 
earn  Aat  the  name  i)  of  a  given  height  Tbe  jet  which  he  pralera,  ii  one  having  a  bola 
tlM  fcttieth  lA  an  inch  in  diameter ;  and  the  height  of  the  flame  ihould  be  five  inchee. 
nwae  i«l*tloni  an  a»  follow : — 

lit  Hie  oODmmption  of  gM  in  a  j^ven  time  is  ai  tho  iqnaTB  root  of  the  pmamre; 
aad,  confeqnentt^,  Qietim»reqiiiradf(«thoe«naaiiiptioaof  equal  volume*,  iainveneljr 
aa  tim  aqnare  n>ot  of  tho  prosmrM. 

Snd.  The  tpeoiOo  grovlty  of  the  gaa  ii  aim  inreraelf  aa  the  ecinaie  not  of  tite 


80  that  if  we  dalennine,  \tj  experiment,  what  time  it  takei  fbr  a  given  Tolame  of  gaa, 
of  known  epedflo  gravity,  to  bnni  from  a  jet  of  the  given  liie,  with  a  Same  of  the  given 
hsigbti  we  are  then  in  a  condition  to  teU  the  fpeoiflo  gravity ,  or  the  tate  of  amiumption, 
of  anyothcTgaSipiovldadit  be  bnmt  under  the  nme  eiicnnutancei,  and  we  obaerve  the 
"■  ■  ■*  at  (iwn  the  followi«B  table: — 


1-18 

l'2t 


Bf  meana  of  Ihii  table,  wc  fe  able  to  detenninc  the  rate  at  wliich  gaa  ia  bnning, 
or  ita  (peciflc  gcavitj,  by  merely  observing  the  preaom  vhioh  is  oooeuaty  to  obtain 
a  O"""  of  the  given  hd^t.  In  conducting  the  szpcriment,  the  prewnn-gange 
nuut  of  conne  be  mi  the  jet  aide  of  tlie  tap.  Dr.  Fyfo  suggciti  that  we  vmf,  bf 
spelling  in  thia  manner,  do  away  with  the  nocOHity  for  a  meter  or  a  photometer,  or 
both,  and  that  we  may  arrive  at  leanlta  which  are  apprczimatively  correct.  Of  oourae 
it  mint  be  imdentaiod  that  the  gaa  ia  of  the  uenal  quality,  free  from  carbonic  acid  and 
atnoapherio  air. 

Vhan  GMl-gss  a  nippUed  to  the  coniama  at  prcsaorei  which  ore  variable,  or  in- 
oonrenioitly  lai^  the  difficulty  may  be  overcome  by  uiing  initrumonta  which  are 
<«lled  ffwriMrt  or  nyaMen.  In  eoua  amall  towni  the  only  moans  that  are  adopted 
for  regulating  the  preaiuve  of  gaa,  is  that  of  taking  off  or  putting  on  Itie  weight*  of  the 
gasMistcT.  But  a*  thia  is  a  very  inoonveniont,  and  at  the  aametima  incSective  mode  of 
icgnlating  the  tapplyof  gas,it  is  usual  in  all  large  mnno&ctOTie*  to  employ  a  governor 
at  the  worka  themaelvea.    This  is  a  amoll  gasouetar  woHdng  very  easily  and  tnily  in  a 
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It  is  funkiihed  with,  two  pipei — ona  for  tliB  mist  of  tlw  gu 
«nd  ths  othsr  fiir  tin  outl^  The  fomer  U  litnated  in  the  o«ntre  of  the  appantni ;  nd 
it  i>  ppoTided  with  a  ocoioal  or  paribolio  Tmlya.  Thii  oonniti  of  >  o<mio«l  or  puabotic 
Mvity  or  (ooket,  in  which  ■  «alid  plug  of  the  same  form  flta  very  ueuntdy.  Tb*  plug 
.aitlaohed  to  the  top  of  the  gHOuetar,  and  the  iolat-tape  oontAining  the  loaket  ia  Axed 
to  the  bottom  of  the  initrument :  comequentlj,  u  tha  gai-holder  rise*  ud  fidls,  it  oanilB 
the  plog  with  h,  and  *o openi  and  ahnta  the  conioal  nlre;  bir  which meuu  tha  n^iply 
of  guii  regulated.  AnjusoimtofpntaDm  thort  irf  that  at  whioh  tlie  ga*  i<  no^nd 
into  the  appatatoi,  may  be  communicatod  to  the  delivety-pipe  by  meani  of  wei^iti  that 
are  pnt  iqian  the  top  i^  the  gae^K^dei ;  and  as  tha  gorenica'  i*  alwaya  placed  betweok 
the  large  guometer  at  the  works,  and  the  pipei  oonidtuting  the  atreet  nuuna,  tbc 
prewmn  of  the  gaa  in  the  latter  is  i«gulnted  in  a  tolerably  eSectiTe  manner.  It  wmld 
be  very  eSectiTe,  indeed,  if  it  were  not  that  then  is  a  npid  taking  oft  of  preaamc 

s  sbstnotion  of  gu  ftom  the  mains,  that  tlie  piwuiui. 

immedistely  loils.    For  example  i^-In  the  earijr  part  of  tlia  evening,  jost  before  tha 

li^te  of  the  neighbouring  ehc^  sie  turned  on,  the  gas  in  the  main*  has  s  pitssare  i^ 
0  inch  to  one  inch  and  a-half  of  water ;  but  as  soon  as  the  supply  is  opened  to 

&e  several  burners  of  the  locality,  the  pressuro  immediately  drops  to  less  than  half  an 
;  and  then  again,  when  the  lights  are  in  greatpait  turned  o^  the  preaanrc 

quickly  rises.  This  occsaions  much  inooDvenience  to  those  who  are  burning  gas  in  an 
economical  manner ;  tor  it  demands  oonslant  atten- 
tion to  keep  the  Suae  at  ib  proper  leveL  Toreeoedy 
this,  a  smaller  kind  of  governor  is  often  osod  by  the 
consomer  liimself.  There  art  various  fbrmi  of  this 
instrument,  but  thej'  are  newly  always  constmclcd 
on  the  same  principle  as  the  large  one.  They  cod- 
tain  a  valvular  aperture,  which  opens  or  shuts 
according  to  the  supply  at  the  bumets.  Thit  is 
c&cted  either  by  the  plug  and  socket  alrauly 
deacribod,  or  by  means  of  s  disc  which  rises  and 
&lls  over  a  small  aperture.  The  first  mod*  of 
constoucling  the  governor  was  patented  by  Hr. 
Clegg,  as  long  ago  as  the  yoar  ISIS,  and  it  con- 
stitutes the  principle  of  most  of  tlie  wet  govwiMui 
of  the  present  time.  Of  these,  one  of  the  aimpleM 
in  its  construction  is  that  mann&ctnrod  by  Mr. 
Olover.  It  is  repreemted  in  Fig.  f  1,  /  is  the 
coimeclion  by  whii^  it  is  flzed  to  the  meter,  and 
file  gas  passes  throi^h  the  pipe  g  into  the  gas- 
ometer d.  At  the  top  of  the  pipe  jr,  there  is  a 
conical  valve  >',  A,  the  plug  of  whioh  is  fixed  to  the 
top  of  the  little  gasometer  d ;  and,  oonseqaently,  as 
the  gas  enters  the  latter  uid  lifts  it  out  of  the 
water  In  which  it  floats,  the  valve  is  closed,  p  f 
is  a  rod  fixed  to  the  top  of  the  gasometer,  and  pn>- 

jeoting  beyond  the  cover  of  the  imtmment ;  it  serves  for  bedding  weighti,  r  r,  wUcEi 

piTOs  down  the  gasometer,  and 
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ThB  gM  BBBlftm  from  d,  tiuQQgh  the  ontlet  }upe  I — ntar  u  pou(«d  into  the  ^ipantna 
Uumi^  the  flumel  <,  lod  it  U  kapt  kt  ■  proper  level  bf  the  tube  aod  [dug  h,  while  the 
gMge  ■•  enablM  the  obaarrer  to  note  at  iriut  height  the  lersl  of  the  inter  standi. 
I^itly,  there  ia  «  plug  at  i  to  dnw  off  tn;  -witer  whioh  may  happen  to  apill  over  m 
ooodeaiie  in  tJie  ontlet  pipe  t.  When  Uiegu  enters  the  ohamberd,  it  lift*  the  gaMinetor, 
and  vitli  it  the  plug  A,  wa  that  the  aperture  i  is  then  oloaed.  Bireotlf  the  gii  ii  let 
oat  from  the  cilurab^to  the  bninert  by  tike  delivery  tube  I,  the  irn^ta  r  r  on  the  rod  j» 
immediatdf  iepreu  the  guometec,  and  then  the  ralrn  ii  again  opened  fbr  the  entzy  of 
noregaa;  andthna,  aoonding  to  the  weights  at  r  r,  and  the  su^ly  to  the  burners,  will 
Oe  gasometer  be  rising  or  &lling^  and  so  keeping  up  a  uniform  supply  and  pressure. 

In  the  goTumor  which  has  been  oonsbnoted  by  Ur.  Sing  of  Lireipool,  the 
gs  SI  mil  ill  I  is  made  rather  heavy,  and  it  is  suspended  to  one  arm  of  a  very  niody 
moving  beson,  like  that  of  a  pair  of  scales,  while  we^hts  are  attached  to  the  other  arm 
ao  SB  to  regulate  ^  degree  of  laeemra. 

In  Mntral's  governor  the  besm  is  within  the  body  of  the  ioitmment  (Fig.  SS],  snd 
die  gasrandar  floats  in  an  exterior  vessel  or  chamber  of  water,  whKe  tie  pressoce  is 
regulated  by  a  weight  a,  which  elides  backwards  sod  forwardi  on  an  eztemal  beam. 

The  Amerioan  regulator,  invented  by  Dr.  Eiddeis,  ii  constructed  on  the  same  jmn- 
dpte,than^  the  gasometer  floAtg  in  quicluUver  instead  of  water,  and  the  valve  is  dis- 
vai  in  lieu  of  being  ooniool. 

The  goTcnior  which  is  patented  by  Hessrs.  Hulctt  snd  Poddon  contains  the  besin 
vithin  a  hotiKontal  tube,  and  the  weight  floats  upon  the  sur&ce  of  ijuickailvor,  so  that 


the  prcasuie  of  the  gas  may  be  made  to  regulate  itself.  This  instruniMit  is  shown  in 
Fig.  66 ;  snd  it  will  be  seen  that  when  the  gas  finm  the  main  enters  the  chamber  A,  it 
will  by  its  pressure  ibice  down  tho  surface  of  the  quickulvcr  at  D,  and  this  will  causa 
the  plug  or  weight  G  to  fiill,  and  consequently  the  rslve  B  at  the  o^r  end  of  the  beam 
to  rise  and  so  to  otoM  the  ^etture  which  transmits  the  gw  to  the  bumeis.  There  ero 
01^  at  F  and  Q  to  be  rranoved  when  the  counterpoise  is  to  be  regulated  to  any  other 

Ur.  Poole  bas  taken  out  a  patent  for  the  use  of  a  sueceasion  of  smsll  goTemon,  in 
ordsi  that  the  supply  may  be  still  better  regulated ;  aad  Ur.  Platow  has  ooustmoted  a 
dry  governor  which  works  without  any  fluid  at  oil.  Lastly,  Mr.  Biddel  has  contrived  a 
burner  which  r^ulates  itself.  It  consists  of  on  ordinary  Argond,  with  a  compound  bar 
of  briH  and  inn.  The  bar  is  formed  of  a  brass  tube  with  a  contra!  rod  of  iron ;  the 
latter  is  attached  to  the  top  of  the  fbnner,  sod  plays  freely,  within  it.   When  the  bnmer 
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U  lighted,  the  har  ftandt  up  In  fhe  midiDe  or  hallow  of  &e  flime ;  and  ■■  fineo  ■■ot«la 
expand  aneqaally  fbr  the  nuns  tempentnre,  the  mation  of  the  longer  rod  ii  (naunnn!- 
eated  to  a  amaD  lerar  ao  al  to  more  a  plug  which  opena  or  ihati  flie  apeitnre  that 
daliTara  Qm  gaa.  Ilia  temperatnre  of  the  flame  ia  thni  made  aralUble  aa  a  tneana  at 
n^olating  the  aapplj  of  gu,  and  so  of  keeping  the  flame  at  one  nnlform  lieijgfit.  ARer 
the  boner  haa  been  onoe  aet,  ao  •■  to  piodnoe  Ua  neeeMaiy  amosnt  of  ligbt,  807- 
{ncreaae  in  the  supply  of  gaa  will  immadiatelj  ioereaae  the  nie  of  flie  flame,  and  ttia 
wiD  OMiw  the  bar  <«  expand  and  act  on  the  plug  to  u  to  ahntoff  a  portion  of  the  g«*. 
On  flie  caalxaif,  if  the  anpply  la  not  loflcient,  the  bar  contradi,  and  then  the  ajiuttaiQ 
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kftf  aaaant  of  0Ka< — On  Qie  Omlinent,  the  goTemment  or  mnni- 
0^  andioritiee  enforco  certain  legolations  tx  the  msnageroent  and  diitnbntioii  of 
gaa.  In  Hamburg,  for  instance,  tbe  ga«-flcten  ue  obliged  to  peifbrm  tbeir  wock  in  a 
certain  ifwnB'" :  tliej  muat  mo  tnbca  of  wrangbt-iron,  braaa,  or  copper ;  and  in  caaea 
where  theae  are  not  very  eaaQy  adapted,  tnbea  of  drawn-tin  may  be  employed.  Tha 
joining!  must  be  made  in  a  durable  and  eoUd  manner,  either  by  meana  of  aacketa 
ground  in  and  cemented  with  iron  oemont,  or  by  icrcwing  up,  or  by  soldering.  Any 
other  mode  of  oonnsctitm  ia  forbidden.  The  tubea  muat  be  placed  in  localities  wliere 
they  at«  acceaaibic,  ao  that  in  caae  of  leakafs  the  misotuef  may  be  easily  remedied. 
The  oocha  most  be  arranged  in  such  a  manner  that  they  only  make  the  fourth  part  of  a 
tnm,  and  thc^  must  be  fixed  ao  as  not  to  be  remoTeable  from  the  barreL  Tha  gae- 
meten  are  to  be  fiimiahed  by  tho  gas  company,  and  examined  and  stamped  by  the 
adjuiting  commissioner.  In  case  of  fire,  all  the  tnbea  of  one  inch  or  mon  in  diameter 
ahould  hare  a  stop-cock,  so  that  they  may  be  abut  off  frotn  llie  miJn-pipe,  No  coe  tt 
allowed  to  make  nae  of  his  gaa-flttingB  until  the  gas-fitter  has  tested  theit  awmdnw^ 
by  meana  of  a  preanire  of  one  inch  of  mercury  or  fourteen  incbet  of  water.  All  the 
ga»>fttteiB  an  awom  to  adhere  to  theae  instructiona;  and  in  caae  of  any  damage 
reanlting  from  negligence  on  the  part  of  the  fitter,  private  persona  are  entitled  to 
enforce  their  olaima  against  tho  gat-fitter  beftnv  a  civil  court  of  justioe. 

In  a  sapplementol  noties  attached  to  the  contract  made  between  the  Engliah  Ciaa 
Company  in  Paria  and  its  cootumeia,  the  following  legulationa  are  recommoided : — 
"  To  prevent  any  inconvenience  in  tho  use  of  gas,  it  ia  req^uisite  that  the  bumen  fduniU 
not  allow  any  gas  to  escape  in  an  nnconaumed  or  imperfectly-consumed  state.  "Dom 
teaolt  i*  obtained  by  naiutainiag  the  flame  at  a  moderate  hraght — throe  inijies  and  a 
quarter  at  most,  and  confining  it  within  a  glaaa  chimney  of  eight  inchoa  in  bco^lt.  The 
roonu  lighted  aboold  be  carcftiUy  ventilated,  even  during  the  oeaaation  of  ligliting,  by 
openings  in  tho  ceiling,  throniA  which  the  gaa  and  its  bnrnt  producte  may  escape. 
The  plugs  of  the  cocki  should  be  greased  fi'om  time  to  time,  so  as  to  prevent  oiydation, 
and  to  faciliCate  their  working. 

"  In  lightitig  tho  gaa,  it  is  osaontial  to  open,  in  tho  flnt  ioatanee,  the  mainoock,  and 
then  to  apply  the  light  luccestively  to  each  burner  at  the  moment  of  opening  it«  cock, 
BO  as  to  prevent  the  escape  of  any  unconsumed  gas. 

"  In  atrngmthiiig  tin  lu/ht,  it  is  better  first  to  close  tho  maincock,  and  then  to  abut 
off  the  taps  at  each  of  the  burners.    Whenever  a  amdl  of  gas  indicates  that  Qiere  ia  1 
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ledt  ia  tlw  ^pM,  the  dooi*  md  windowi  dianld  b«  opened,  m  m  to  <aa«  b  cscrmt  of 
«tr  tlmragb  tttBToom;  and  the  maint4qi  dumld  be  eloMd.  The  ooiuamer  dunld  ftlatalii 
from  martiaag  tor  any  leak  irith  a  light,  hut  he  ihonld.  rather  give  notice  to  the 
empan;  tod  the  ga«-lUter.  In  oaae,  irtwtber  by  Inprodenoe  or  hj  Moideitt,  the 
«w«pe  ihall  hate  been  ignited,  the  beet  mMUU  at  ezlingaiahing  it  li  la  cover  the 
■perture  whh  a  wet  doth." 

llwee  nilaa  are  of  gnat  importanoe,  for  Tery  aaiou  aeoidraita  htre  ramlted  fiotn 
the  explodm  of  gM  mixed  vith  atmoe^ieria  air.  A.  teyr  yean  ago — namely,  in  the 
mondiof  Angnat,18M — aftaifuldinaterof  thia  dcaeiiptionoccuiicd  in  Albany  Bbeet. 
TbegaeaoeamalatedintheahopforaTwyibcal  timeonly — in  fiu>t,  it  hid  betnt  eteaplng 
no  longer  tiian  one  boot  aid  twenty  minntei  ftom  a  cnck  in  oie  meter;  the  aiee  of 
the  mora  vu  abont  1620  enbio  fbat;  but  when  the  gaiaoui  mixttne  ignited,  it  blewont 
die  entirB  front  of  the  premiaea,  eenying  two  penoni  through  a  vindow  into  ft  back 
yard,  and  fbrcing  anotiter  by  the  vtolenoe  of  the  ahock  on  to  the  pavement  on  the 
oppoaita  aide  of  the  itieet,  where  ihe  was  picked  ap  dead.  For  more  than  a  quarter  of 
a  mile  on  each  die  ot  the  boiue  tbe  effects  of  the  erplonon  weie  eevetely  felt,  and  the 
^aaainnuxt  of  the  window*  of  Ihe  neighbourbood  was  ahatteied.  Bat  ^  meet  ezti*> 
ordinary  evidenoe  of  its  enormoos  power  ww  exhibited  in  the  condition  of  the  premisel 
-which  immediately  ftced  the  honae  that  wu  deatroyed :  in  one  of  these  the  iron 
rulings  annuid  the  area,  wete  ani^ped  anindm,  end  in  another  a  part  of  tbe  roof  ud 
back  window!  ware  curied  to  a  distance  of  from  200  to  300  yards ;  beiidea  irtiich,  the 
pavemetit  was  torn  np  for  a  conaiderable  length.  Aocoiding  to  Ae  ofSdal  rsporti 
lAieh  were  made  lo  the  inforanoe  offlcee,  it  appears  that  103  houses  were  injured  by 
tbe  exploaioil,  and  that  the  damage  done  amounted  to  £!0,000. 

Another  accident  of  a  simibu'  kind  occurred  in  the  month  of  July,  ISM,  at  fits 
lUtard  toll-gate,  whereby  thiee  persons  were  severely  injured.  The  space  in  which  tbe 
gas  BccnlDQlated  bad  sn  area  of  eighty  nnbie  fbet,  and  tbe  gas  bad  been  escaping  into 
it  at  the  rate  of  forty  cubic  &(!t  an  hour  for  a  period  of  flfteen  miantee.  A.  piece  of 
limited  paper  was  incautiously  introduced  for  tbe  purpose  of  seeing  wbera  tile  leak  was, 
and  tbe  mixture  immediately  sgiloded,  breaking  up  the  flooring  of  Ibe  room,  blowing 
ont  the  window,  uid  knocking  down  a  lai^  portion  of  tbe  front  and  partition  vails  of 
tbe  building.  These  accidents  wero  made  tbe  subject  of  scientiflo  inveatigation,  and 
reports  were  fumisbed  to  the  jonmsls  by  Dr.  Amott,  Dr.  Lotheby,  and  Dr.  AU«d 
Taylfr.  In  speaking  of  tbe  latter,  Dr.  Letheby  says—"  It  is  diSciUt  to  form  an  esti- 
mate of  the  total  exploaive  force  exerted  by  the  gas  on  this  occasion;  bnt  lanled  lo 
Clink  that  it  was  probably  equal  to  about  twenty  tons— fot  when  a  column  of  mixed 
gas,  consisting  of  one  part  of  ooal-gss  and  seven  of  air  (tbe  proportion  in  tiiia  case),  ia 
Sred,  it  eipatuli  to  about  five  timee  its  bulk,  and  exerts  a  preasure  of  about  four  pounds 
on  tiie  square  inch."  In  tbo  report  gtvcn  by  Dr.  Aroott  on  the  explosion  in  Albany 
Street,  it  is  stated  that  tbe  strongest  explosive  mixture  conrists  of  one  part  gas  and  ten 
aUKspbeiia  air,  the  espaaiion  being  in  that  case  tenfold ;  and  in  a  report  furnished  1^ 
H.  Tourdea  on  the  exploslao  which  toiA  place  at  Btradnirg  in  IfMB,  It  ii  stated,  VM 
tbe  greatest  force  results  from  a  mixture  of  one  part  of  gas  and  eleven  of  air.  These 
diierepanoieB  doabttees  arise  from  tbe  vatistioni  in  the  composition  of  oo«l-gaa ;  but  it 
may  be  stated,  in  a  general  way,  that  from  seven  to  eleven  porta  of  air  to  one  of  gat 
eonstitate  Ibe  most  dangerous  proportions ;  for  if  Ibe  gas  or  the  air  be  mudi  in  exceaa 
ovK&ess,  diefbtoeof  tbe  ex^osion  is  very  much  diminidied.  This  is  exemplified  in  a 
very  striking  manner  by  tbe  admirable  resesrche*  of  Sir  Humphry  Davy  into  the  expb- 
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nre  iBopeitieaof  light  carboietted  hjiiogea,  at  jtrv^iy;  fbctbe^  dww  that  wUle 
m  or  dg^  parti  of  air  to  one  of  gas  produoe  the  groateit  ezploriTc  eBeet,  othm'  jn- 
pottiODt  an  le«  dangennu :  in  &ct,  a  mixtiire  of  equal  parta  of  gaa  and  air  Till  bnm, 
but  it  vill  not  explode.  The  aame  ii  tJie  eaie  with  a  mixture  of  two  of  air,  oi  areo 
three  of  air,  and  one  of  gM ;  wbenM  four  of  aji-  and  Mie  of  gM  begin  to  dmv  an 
exjJoaiTe  tendency,  and  tbia  betyunsa  more  and  nine  marited  up  to  saren  n  ai^it  of  air 
to  one  of  gaa.  His  ezperimenta  alao  ^ove  that  one  part  of  gaa  to  ten,  eleren,  tirelre, 
thirteen,  or  fbnrteoi  of  air  ven  alio  inflamed,  bnt  the  violence  of  the  oombuatimibecmw 
baaandleiBi  and  when  the  tuixtute  oooaiited  of  fifteen  pait*  of  air  to  erne  of  gae,  tbero 
rat  no  explcMon  at  all. 
These  roaulto  indicate  that  the  laott  eaay  way  of  desti'oying  the  inflanmiability  of 
ooal-gaa,  ii  the  mixing  of  it  with  a  large  pn^iortioa  of  atmoi^iheiia  air ;  and  beooe 
the  neceamty  tea  good  and  aSbctlTe  ventilation  whererer  there  is  an  escape  of  gaa.  Va 
can  TccognlM  the  odour  of  gaa  long  before  the  nittute  aoquitee  ezploBve  propertie*. 
Dr.  Alfred  Taylor  states  tliat  the  smell  of  gaa  il  perceptible  when  it  ii  mixed  with  Ave 
hundred  parts  of  abnoapherio  air ;  and  that  it  is  very  monifeat  when  it  f<smi  one  part 
in  a  hundred  and  fifty  of  air.  Ws  have,  thaiefots,  a  ready  nveans  of  diaoorerisg  the 
danger ;  and,  indeed,  the  o&nnve  odour  of  coal-gas  is  one  of  ita  most  valuable  propertiea ; 
if  it  vtae  to  be  deprived  entirely  of  ita  odour,  accidenta  would  be  &r  mora  frequent 
than  (he;  are  at  preaenL 

A*  gaa  is  lighter  than  atmoaphetic  air,  it  is  alwaye  diapoeed  to  accumulate  in  the 
upper  part  of  the  room ;  and  here  it  is  that  ventilation  will  be  most  efieolive.  Still, 
however,  there  ii  a  strong  diffusive  power  poasanod  by  all  gaaes,  by  virtue  of  which 
tlioy  rapidly  comingle ;  and  hence  the  necessity  for  a  complete  displacement  of  all  dta 
atmoaphere  of  a  room  in  which  oDal-gns  has  been  eacaping. 

Dr.Taylor  aUacbes  impoitauce  (o  the  poisonous  propertiea  of  ooal-gas,  aaying  that 
there  are  reports  of  six  deaths  on  record,  where  persons  have  been  killed  by  aleeiriiig  in 
rooms  near  to  which  there  whs  a  leakage  of  gas.  H.  ToUrdes  found  that  an  atmosphere 
ontaining  one-thirtieth,  or  even  one-fiftieth,  part  of  coal-gas  seriously  affeoted  ^TiiTHT\f 
t  cannot,  therofore,  be  too  atrongly  impressed  upon  the  minds  of  those  who  use  gaa  in 
dwelling-houaet,  that  where  a  smell  is  peiceptible,  the  defect  should  be  immediatdi' 
found  out  and  remedied.  When  the  leakage  is  comparatively  slight  it  may  endangw 
the  lives  of  those  who  sleep  in  or  near  the  spot ;  and  when  it  has  reached  a  higher  poiiit, 
it  may  lead  to  a  serious  accident  bj  explodon.  The  efftet*  which  it  producea  on  the 
hnnan  system  are  those  of  depression,  headache,  sickness,  and  general  prostratiaD  of  tlie 
vital  powecB,  followed  by  deep  coma. 

Oca  TantUatlon. — It  has  been  already  stated  that  the  products  of  gas  combustam 
aie  very  pemiciona — that  thef  not  only  cause  discomfort  to  the  ieellnga,  and  perhapa  injury 
to  the  httdth  of  those  who  inhale  them,  but  the;  are  also  very  dee^^ictive  to  propwty ; 
bendes  which,  the  high  temperature  which  is  produced  in  rooms  where  gas  is  burnt  in 
a  wasteM  manner,  is  very  objectionBble.  All  these  circamstanoas  reader  it  necessary 
that  the  products  of  oombusdon,  as  well  as  the  heated  atmosphere,  should  be  removed  as 
ipeedily  as  poauble.  In  Cut,  it  is  of  the  greatest  importance  that  gaa  should  be  con- 
snmed  iu  nu^h  a  manner  aa  not  to  afiact  the  atmospheni  of  the  room  at  alL  Several  oon- 
trivoncea  have  been  soggestcd  for  the  puipcoe  of  cSteting  this. 

Many  yean  ago,  when  the  book*  in  the  library  of  the  AtheuEBBm  Club-houaa  wetc 
found  to  have  been  impaired  by  the  gas  used  in  the  building,  Prafessor  Faraday  jnvHuted 
an  apparatus  which  was  found  to  remedy  the  eviL   It  conusts  of  an  ordinary  iMf  a-wing, 


,.,Googli 


interior  of  tlu;^obs 
I  not  to  be 


globe  or  bell-glaM^  eloaed  rt  the  top  witli  mioa;  the 
wUli  a  tube,  vliiok  mtriotuida  tlie  gu-Stting,  ud 


biunen  lie  mqendeil  in  Ae  oriinaiy  ti;  froai 
a  dwaddkr.  By  this  oootriTMUW  the  gM  bonu  in  •  oloeed  dumber,  and  die  products 
of  oombuitianueatiHioeoattiedsiray.  Thupluof  ooommiogguupcBctiwdat  the 
dnb-hooM  before  mentumed,  md  alKi  mt  Buekingliam  ind  WiutMr  P*bees ;  but  die 
fceat  objeeUn  to  it  ii  du  fteqiient  breakiiig  of  the  gUuMi,  end  the  veoeM^  finr  B  TBDti- 
latiag  Aaft  with  a  •ttong  npirud  maTent. 

The  WW  farwff,  which  ii  in  me  at  the  Philhumcnie  Hall  at  Ureipool,  hai  already 
been  daaoibed,  and  ao  also  hw  the  ventilating  burner  of  Mr.  Carter  (aeo  Fig.  Gl). 
MoiBM.  Whiohcoid  and  Bomot  have  tlao  patented  a  contriTanoe  tat  afintiDg  the 
lame  parpoae ;  it  caniiEts  of  a  ventilating-beU  and  draught-tube  placed  over  the  bnnwr. 
If  the  bell  la  lowered  MM  to  be  a  little  bdow  the  level  of  the  glM*  ohinm«7,  and  tho 
whole  Himaiided  bf  a  ^sia  gVibe  which  is  open  only  at  the  top,  a  cnnent  of  atttoe- 
pherio  air  puan  down  over  the  tube  and  diimney,  and  thenoe  to  the  flame,  where  it  ii 
Mnanmed,  after  whioh  it  pawea  away  through  the  dianght-tnlMi.  By  thii  numa  the  air 
ia  heated  befon  it  reacibet  the  flame,  and  tbaetbre  the  inteniity  of  light  is  angmcnted ; 
basdea  which,  the  cooling  influence  of  (he  air  on  the  dnnight-tabe  and  chimney  prerenta 
the  heat  of  the  gai  from  being  oommunicaCed  to  the  room. 

*~'*h*'  mode  of  effecting  ventilation,  ia  to  plane  a  limpte  catoh-tnhe,  or  funnel,  over 
the  gMi  toA  thai  to  carry  away  the  ptoduct*  of  oombnMion  into  a  neighbouring  chim- 
ney, or  totheontiideof  thehoun.  The  draught-tube  noed  not  be  very  large,  and  it  may 
be  hidden  above  die  ceiling.  When  Ihia  plan  li  not  kvuUble,  a  lea  porfect  mode  of 
ventilatiaa  may  be  adopted  by  boring  a  number  of  holes  throngh  the  oei^ig  immediately 
over  the  ehanddier  ot  humer.  The  hole*  ihonld  be  abont  half  an  inch  in  diameter,  and 
they  ihoald  oommunioate  with  the  q>aoe  above  the  ceiling.  A  few  Tcntilating  brinks 
Affidd  alao  be  introduced  into  the  wall,  bounding  the  space  on  each  side  of  the  hoase, 
M  as  to  carry  off  the  vann  air.  The  holes  in  the  ceiling  may  be  hidden  from  view  by 
means  of  a  perfonted  or  open  toeette. 

lastly,  where  gas  can  be  burnt  out  of  die  room  altogether,  it  ii  of  the  gimtcet 
impOBtaDce  that  no  plan  of  internal  ctmibastion  should  be  adopted.  Shop- windows,  for 
example^  are  beet  lighted  by  mean*  of  an  external  jet  with  a  reflectco'.  On  the  Conti- 
nent this  is  the  plan  very  generally  employed ;  and  it  is  fbnnd  to  prodnco  a  much  more 
pleising  eflbct,  dian  when  the  bumen  are  placed  on  the  inside  of  tho  windows.  One 
I  ofthebest  fbimaof  lamp  tor  thia  poipose  is  that  manuliu^tiued  by  Mr.  Beichenbach,  of 
I  the  Bonngh  Bead.  It  is  arranged  to  aa  to  difihse  the  lig^t  very  perfecdy,  and  it  has 
an  adjustment  wbneby  die  r^eotn  may  be  placed  at  any  angle.  There  ia  no  teaaon 
lAy  g««  may  not  be  UMd  in  a  acmewhat  similar  vty  tar  illuminating  inivate  rocmis. 
At  pieeent  we  generslly  receive  tlw  light  boa  the  ceiling,  and  the  camhustion  takes 
^aceintheattnos^wraof  Ihemom;  but  it  ia  quite  poasible  to  bum  the  gas  in  a  dosed 
dumber  at  die  aide  of  the  mom ;  say,  for  inatanoe,  in  a  rooasa  which  ml^t  be  tbnaed 
by  removing  a  portkm  of  the  w«ll  in  some  conveuiant  titnation,  as  between  two  win- 
dow*. This  i«oeM  might  hare  a  nomher  of  small  gu-hnnun  with  refleoton  hehind 
Iheu  1  and  it  might  be  coveted  in  front  with  gronnd-glass,  ornamented  with  snno  device. 
It  ihonld,  of  couiae,  communicate  with  the  external  atmcs^iBre,  and  be  shot  off  ham 
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at  ■  HB-tanMr,  Higltt  be  fartrodMBl  tot*  ■  Amd  ehntar  !■  Ob  «>tfas.  « 
mightbenOeotodoTdiflnadinaTnyafreMbfeMtaiwr.  bAnt,lhBV»B 
wUih  ught  be  tnggftf*  ibr  a  nuta  pobat  and  wholwaot  Bade  «f -  bo^^B  ^  ^ 
iQaMiiBttng  popoaei  than  that  wliiA  we  genaalhr'"!^:  tad  thoc  ii  as  d^A*  *M 
nAiientlT  arotued  to  tte  impoitaiiee  tf  Aia  labfeet,  mta^  ^pM*- 


MntewcnU  be  adapted. 

T^aided  ai  th«  moRt  injniioai  of  all  lig:bt-giTiBf  bodiM,  yet  Aia  s 
e«aaii>ie  it  in  nad«tMion;  dial  it,  whai  we  bora  it  in  aaeh  a  Minaer  aa  to  <n^^  ^ 
■ameamomitof  li^tanreanaoovstoidedtobavefrinBctiMrigaita.  TUa  win  W  Hait 
«Tid«Bt  from  what  fidlawi.  A  Tef7  llttk  conaideTatioii  wDl  Aew  that  wn  hare  kaaiMB 
«XMediDglf  wattoM  in  dw  wa  of  gaa,  barninK  it  in  MtoatioBi  wiia«  we  oMna  A* 
Icaat  pnatMo  aArantaga  from  iti  laminoiu  eActa,  tad  demutding  mdi  a  atnag  glHC 
fioD  it,  that  th<a«  ia  a  much  laiger  connimptioii  of  tlie  mateml  than  need  be;  mi 
eomeqiienUy  ttcn  ii  a  larger  Titiation  of  tlie  atmoaphen  dun  wrald  onor  witk  a^ 
oUter inuminaUiig  agent  Taketheoaaeof  anoidinaifiittiiig-raoni.  ^natwoeaadM 
on  tlie  taUe,  at  •  diitance  of  a  foot  from  the  otwerrer,  i.e  can  aee  wdl  axNi^  ts  n»i, 
write,  orwotk.  Bvtroppoae  that  gaa  ii  introdoced  into  tiie  room:  it  i*  plaoedma 
chandelier  four  or  five  feet  from  the  tabic,  and  Aen,  accoiding  tothelawof  intmatj,  k 
reqnirea  twentj-flve  candlet'  worth  of  light  to  give  the  eame  amount  of  haniaairitj  tm 
the  table ;  and  lo  two  or  three  gM-btunen,  conauming  in  all  about  ton  cnMe  ftet  tf 
gai  per  hour,  are  fitted  up  to  do  the  woric  of  two  candlee.  It  i«  due  yoflimaa  «f  UgM 
and  beat  wfaicfa  baa  oceuioned  lo  atrong  a  ptsjndice  agnirirt  the  emidoyinent  «f  gM,  im 
the  More  of  ita  beating  and  Titiating  elfeeti;  but  the  prejndice  " 
Dr.  FrankUnd  baa  mode  experiments  to  deteimine  the  relatiTe 
add  produced  by  the  nouil  illuminating  egcnta,  and  he  itatea  that  Qie  fidlmri^  {■*■ 
portioni  of  eubonie  acid  «ie  produced  per  hour  during  the  oombuitMn  at  a  aofietatf 
qnantitf  of  etch  of  the  material!  to  get  the  light  of  twenty  iperm  eindlea,  esdb  bv>- 
ing  at  the  rate  of  one  hundred  and  twenty  grun*  per  hour: — 

Tallow lO'I  cubic  feet. 

Wax 8-3    „        „ 

Spennaceti B-3    „       „ 

Sperm  oil 6*4    „        „ 

Common  London gu      ....        50   '„        „ 

Uanchoatur  gaa *'0    „       „ 

London  qannel-gaa         .  30    „       „ 

Hydrocaibou  Boghead  gu     ...       2-6    „       „ 

Hydrocarbon  Lcamahago  gu .        .        ,        2'3    „       „ 

Sow,  if  we  bear  in  mind  that  each  oubio  foot  of  earlionie  wjd  inrolTM  Iht 

dertraotian  of  nnriy  «ve  cubic  fset  of  air,  and  that,  aooordiiv  to  toiicirfogiat^  a  pn- 

portion  of  five  per  ocnt.  of  oarbonic  acid  in  the  atmo^bcre  la  dangeKraa  to  »»itmal  Bh, 

wa  Aall  peneiTe  that  there  ii  aa  MMnnaua  amount  of  atmoqiberie  air  vitiated  id 

rendered  iiraapiraUe  from  diia  oanae  alone;  bot  to  thii  miut  likowito  be  added  an 

abnoat  equally  large  quantity  of  oz^on  wbleh  is  coneinned  by  the  hydrogen  of  One 

illuminating  ■gents,  and  which  in  ooal-gai  amounta  tn  many  caaea  to  neariy  fifty 

per  eent     It  will  be  mantftet,  tlierefbre,  Out  in  obtainiog  artificial  light  by  any  <^ 
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Draocuous  mumnfAniift  Aexim. 
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Aen  piMii,  wft  dMtMjr  a  large  qaanti^  of  tma^bmt  air;  and  hnoe  pmrUtm 
i&aBldbBMidabraBanpfeinp^yiif  it  bynananf  SMdvaatihtian.  TUawiQbe 
■till  nm  mdeot  ftom  what  fidlan. 

Hr.  La*u  ThnaqrHM  ba»  iutitnUd  a  Mt  of  ■zpadnNDti  for  tha  pinpaaa  of 


■ffMti,  wX  bwn  in  a  givan  bulk  of  itecapluirio  air.  In  all  oaaea  tiw  Talua  of  tin 
li^  amittad  waa  the  lamn  naDwly,  that  of  thiitesn  itandard  tpmt  antdba,  Mdi  o< 
«H haabad aad  tvantf  gisin^  onuumpticiB  par  howi  ari  ■  iiataiiit  ■niiiiawlil  wm 
■ada  with  aanh  agut,    Xhe  tiiDst  that  elapaad  befive  the  flave*  i 


Bape  or  coUa  oil        ....        71  miiiDtea. 
Olireoil    . 
Siuaian  tallov 

Toim  tallow 
Spemi  oil  . 
Stearic  acid 
WaxoaocQea 

Camnum  Doal-gu 
Ctniiel  coal-gaa 
>  ata  biTCnelf  aa  tha 

ooounoa  rape  oil  ii  themoatdaatnictiTeof  theatMoaplunvaadiklt  «aniii^ 
t. 

•  i*  tnw  of  the  heating  eSecAM  of  tbeae  bodiaa.  JJieadj  we  have  aUnded 
bnt  ■•  it  hag  been  nude  tho  nbject  of  apeeial  expariaatot  bj  Hr.Lewii 
a«  will  again  robr  to  it.  He  eaja  that  w)ie«  the  DjUowtng  Matariala  an 
bnmt  Ibr  an  bonr,  in  aneh  quanlitj  ■■  to  gJTB  the  light  of  ooa  tpam  oaodla  of  one 
hnadNd  and  twen^  graioa'  oonminiptiaD,  thef  railed  tha  bUowing  auottnta  of  water 
•  of  80°  to  212=  Fah.;— 
Caanel-gaa  laiaed  4074  giaini  of  water  UT 
Connun  gai       „      SMO      „  „        „ 

Spannaaiidle     „      7I0II      „  „       » 

TaUowtandle     „      7fiH      „  „        „ 

Ctdaa  oU  „      7870      „  „       „ 

"  Ihe  in^OBbiU^  of  »»«»ifc»i"ing  nae  unifbtm  ate  of  etmanioptioB  in  the  aaae  of 
tha  aandle  and dl,  dabacta  ili^t^r  fron  the Talna  of  tha  laaalta;  bat  the  iadkatJona 
aia  too  flanfcirm  to  permit  tha  gMtsal  oonalnaion  to  bo  drabtad — tha^li^t  CdtIl^^ 
diB  iMoafViianM  ariting  ton  heat  i*  mooh  lew  with  pM  than  with  107  of  tha  ocdi- 
aary  afeata  emplorad  to  giro  lightj  and  in 


ILLUMIKATINO  AGENTS  -ffHlCH  DO  NOT  VITUTE  THE 
ATH08PHEBE. 
Oftheaethataaratwowhioharae^eoiaUy  deaorrinc  ofnetiee:  thaw  an  tha  of- 
hydrogaB,  or  Snownond  li^t,  and  the  eleotiio-lighL 

TIw  Oxjkjtaaa**^  uikL— Tbii  waiflrrtintzodiieBdtoFutilienotioebyUMt. 
Donuti  of  a  Jet  of  Miygen  and  hydrogas  gaaai^  or  of  alaohai  aado^fM, 


CtOch^Ic 


boningKiHtoigBitoK^eseof  liMaotnugneaia;  uddiehi^  te^poatare  lAut 
tbu  proiiio«d  rendo*  Hie  eutlif  bodj-  n  ioMiidMrant  m  Wbe  intanady  tamniona. 

lie  ippaiatui  vhieh  ii  emplayed  for  tlie  prodaetian  of  Oia  Ugjit  hM,  at  nub 
Tiww,  nndergoaa  cooiidsnbla  altentioa  and  imprOTannDt.    Oiiginally  Qui  mixed  gwm 

uliiig  of  tira  pnla,  ti;  nuatiin,  of  hjdrogan  lad  one  of  ozygsn,  were  aandeDaad,  by 

in*  of  ■  irringa  woAmI  at  great  presnire,  into  a  aquan  autal  boE,  from  irtiub  thoe 
ianud  «  ioag  jet,  of  very  nnall  bore ;  thia  jot  paaed  tlmnigfa  a  tiiick  oak  paititiaD,  !■ 
otdcc  tbatlha  operatea  mi^tbt  pntHCtad  Emm  the  danger  which  wai  inodentalta  * 
bmatiag  of  tbe  metal-box  from  exploaion.  This  vaa  the  funn  of  i^pantiu  orifinallj 
oontriTed  b;  daike  and  Newman.  After  tbii  the  aalbty-jets  of  Oamey,  Hemming, 
otberi,  were  adapted ;  and  at  the  pmtnnt  time  it  ia  cuatomary  to  bum  the  mixed  gaacn  by 

ini  of  flatter,  or  elaa  to  delircc  the  gatea  aeparately  into  a  doable  jet  or  tM 

Bra  thsy  mix  immediately  bofore  they  are  contamed.    Both  of  theae  plana  are ' 
manageable,  tkongh  the  latter  ia  thou^t  to  be  leaa  oprai  to  the  liik  of  exploaian  than 
he  former. 

The  hydrogen  gaa  ii  obtained  by  acting  on  nnc  with  dilate  tnlpburie  and  (on 
acid  to  ten  or  twelve  of  wato') ;  and  the  oxygen,  by  beating  s  palreralmt  mixture  id 
four  parta  of  chlorate  of  potaah  and  one  of  peroxide  of  manganese  in  a  ghua  retort. 

h  caae  the  gai  ia  to  be  collsoted  in  a  gaiometer,  oi  elie  in  bladden  flxod  to  laoeiveia 

T  a  pneumatio  bongh.     Mr.  Wataon  haa  obtained  &  patent  for  proounng  tha  gaaea 
already  nixed  in  propm  portaena  by  tbe  deoompoaitiinL  of  water  by  galvanio  ags 
but  the  prooeaaia  an  exp«m*ive  one. 

When  the  mixed  gaiM  «t«biimt,thellameiiprtjea(ednpana(malle^iiideraf  lime 
or  magneaia,  whioh  ii  tuna,  time  to  time  tamed  round,  ao  aa  to  expoaa  a  fraah  anr&ae  to 
the  MtiOD  of  the  flame. 

Another  mode  of  obtaining  thia  light  i«  to  throw  a  jet  of  oxygen  into  a  fUme  of  ifiiil 
of  wine  or  ether,  or  to  mix  the  oi^an  with  ooal-gM  Jnataad  of  with  hydrogoi. 

The  light  whiob  ia  obtained  by  either  of  thcae  plana  ia  Tery  intenae.    When  dooi 

trated  by  mean*  of  a  oonoaTe  mirtor,  it  ii  diatinotiy  viaible  at  a  diitmoe  of  aLidy-flTB 

"at;  and  it  i>  oalouUted  that  when  it  ia  compared  with  the  light  of  a  wax  candle,  the 

Aura  of  oxygen  and  coal-gaa  ia  equal  to  twenty-nine  of  luoh  candlea,  that  of  alcidiat 
and  oxygen  to  lixty-nine,  that  of  ether  and  oxygen  to  BBTCo^-aix,  and  that  of  hydrogen 
and  oxygon  to  a  hundred  and  fifty-three.  In  conaequcnoe  ol  the  great  intennty  of  the 
oxybydRigen  lights  it  is  generally  employed  for  the  phantaaniagoria,  the  dimalving  riewa, 
thea^armioroMOpe,and(ardie«tnoalilludiinataoDa,andexperimenlainoptiaa;  htm 
which,  it  haa  been  reoommended  for  ligbt-houae*  and  rignal-UgMa-  The  li^it  diSbn 
faim  all  othat  which  have  been  deamilMd,  in  the  cimmatanoe  of  ita  being  exoeediO^ 
wUte,  and  therefore  well  auitad  fbr  the  diaplay  of  bright  and  deliaate  eoloim.  WiA 
Mt  Ugbt  die  variona  ihadea  and  tint*  of  a  picture  or  dnai  are  ai  plainly  diaoanlUe  w 
they  are  by  the  difiPdaed  light  of  day. 

^b*  JEl*«tal«  Usht. — WitUn  the  latt  fewyeuapnblio  e^eetattcm  haa  been  raiaad 
1  agniat  height  by  the  annwineranent  that  Toltaio  electricity  might  be  made  the  Mt 
of  producing  B  very  pore  and  intoue  light  i  and  aereral  pat^ts  have  been  taken  out 
the  pnrpoae  of  acocauplialmig  this.  Indeed,  many  eihiUtion*  of  the  li^  hare  been 

le  at  aereral  publie  inititntiaiu,  and  alao  in  the  open  air,  by  trtdch  the  aanguine 

lea  of  ita  <»iginatott  bare  been  ^ipai«itlyina«aaed.    Of  late,  however,  little  haa  been 
beard  of  Hie  onbjaet  beyond  the  few  naaikt  whieh  occaobuDy'  Ml  tram  mm  of 
'  noe  in  their  diacouTM  opera  it 
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Tlie  Um  of  employing  eleetrioitjfi^tiiiiputpoMi*  not  ncmil;  Ibr  Qte  powor  of  tta 
voltiio  light  -wu  tlionnighly  irtrsBtigftted  in  tite  tims  of  Sir  Humphry  Datj  ;  but  the 
difflcultiei  irhich  eleetridans  had  them  to  oontend  with  in  the  ineonitancj  of  the  gal- 
Tanic  battery,  o^Tsd  an  inaoimonntelde  banier  to  iti  tue.  A  part  of  thia  diiBcntty  «-ti 
OTeriKDie  by  the  late  ProfsaMT  Daniell,  vhoTM  the  Snt  to  oanbrive  a  conatant  battery. 
Since  tlien  the  Toltaio  amngsmenta,  by  which  a  cmrent  of  eleolricity  of  great  power 
may  be  aiutained  for  any  length  of  time,  have  been  improTed  by  Mr.  Smee,  Frofbaaor 
Onre,  H.  Btmeen,  and  the  Ber.  Prnfetwr  Callen  of  Haynooth;  bd  that  at  the  preaent 
time  there  we  abundant  fiusUtlea  for  piodaeing  the  light 

The  flnt  patent  which  waa  taken  out  fbi  the  nae  of  deeteitity  ftr  Qinminsting  [ 
poMS,  wu  that  of  Hr.  Staite  in  NoTember  184S.  In  July  1B4B,  be  obtained  another 
patent  for  an  iaprored  foim  of  battery.  ThU  be  ca&ed  theperJIiuM  battery,  in  con 
tiadittinetion  to  the  p»ralotms,  iriiich  waa  already  in  uae.  It  wat  thui  nuned  oi 
aoaount  of  ftearraugement  which  he  adopted  fbr  keeping  np  a  mpply  of  acid.  The 
tzong^'  or  oella  of  the  battoy,  commimleated  with  each  other  by  meana  of  eli 
typhona  or  croaa  tabes,  and  the  add  wa*  made  to  flow  from  cell  to  cell  throughont  the 
entire  length  of  the  aeries,  ao  that  when  it  arrived  at  the  last  cell  it  wu  complete 
exhaiuted  of  id  czoting  power,  and  satuiated  with  linc.  It  waa  thongbt  that  (odi  an 
anangnnent  would  be  the  means  of  eeonomising  powm  and  material ;  bnt  it  happens  to 
be  the  Tciy  wont  that  asM  po««tUy  have  been  coutiived  for  such  a  pnrpcae.  The 
elecbrioian  knowi  that  if  he  reqniree  the  greatest  power  from  his  battery,  eaeh  of  tl 
eella  must  be  acting  alike  and  to  their  fulleat  extent;  fbr  itia  the  oondilion  of  deetricity 
to  multiply  itself  not  after  the  ratiq  of  the  moat  powerftal  cell,  but  alter  that  of  the 
weakest  It,  therefore,  we  hsTS  in  tba  anangement  a  number  of  oells  waiUng 
difibiently,  as  ia  the  case  in  the  perflnent  battery,  the  activity  of  the  one  set  of  cells  will 
be  (rf  no  avaD  in  raisiDg  the  inactivity  of  the  other ;  far  the  least  powerfol  cell  govenu 
•n  flu  others,  and  redutea  then  to  ila  own  standard.  It  ftdlowa,  thoefote,  that  the 
last  oeUsm  Staite's  airangement  must  act  as  clogs  on' the  first;  foi^  ssAeyaieah 
wiAont  action,  they  must  redooe  tba  powv  of  the  fli«t  cells  to  little  or  nothing. 
>>vifl^f«-  alteration,  proposed  by  Hr.  Staite,  was  that  a  Uqaid  amalgamatian  of  line 
mertlary  ahonld  be  UMid  in  baga,  or  porous  odla,  in  lien  of  the  ordinary  farm  of  anal 
gamatediinG.  He  also  suggested  the  nae  of  a  aolid  amalgam  consisting  of  S  of  aino 
I  of  mercory.  He  likewise  propoaed  that  lead  )lioald  be  employed  instead  of  lino,  in 
order  that  valuable  ptodnota  mi^t  be  oblahied.  All  these  snggeatimis,  however,  aca 
of  no  Talne ;  fbr  they  an  onbaiy  to  the  pinei^es  on  wfaidi  a  good  galvanic  battery 


In  JulylBiB,  the  Chevalier  Aleiandn  SdouaidLaMolt  alntocA out  a  patent  far  im- 
piovemanta  in  flie  batterioa  and  apparatus  uaed  in  obtaining  the  deotiio-lig^  Hie 
iaqvovemanti  in  the  battery  were  but  -"'■<i<'"«*j"—  of  those  long  siaee  adoftted  by 
Professor  Bunaan.  He  aaployed  plates  of  carbon,  which  wore  either  out  oat  irf  the  hard 
~  le  interior  (J  gas-retorta,  or  dae  (bmed  by  powdering  the  oAe,  mix* 
,  with  a  little  ooal-tar,  then  pressing  it  into  a  mould  aad  baking  it  at  a  low  led 
Since  then — namely,  in  the  month  of  February  1S4&— JHr.  C9im4ga  Tkanaa 
Pearoe  obtained  anotlmr  patent  far  improvementa  of  a  like  deaeription.  His  battery 
waa  a  perftnant  cme,  snd  it  diffired  ftMn  Btaite's  in  the  dionnutanoe  that  the  flow  took 
^aco  aepaiately  in  each  cell,  and  not  bom  cell  to  cell-,  ab  that  the  amount  of  power 
generated  in  each  cell  was  the  aime,  and  his  porooi  diaphngma  were  made  of  tycamon 
wnod,  soaked  in  dilate  aeid.     Another  of  his  daima  was  the  use  of  «lfc«H»n'  aalta  in  acdn- 


ingitw 
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tiMi,  whioh  did  Mivf  with  Uw  DMCMt^  fiv  HulgnHting  die  ana,  I^ady,  anoAff 
palsnt  bu  «iii»  tti*  bMU  obtnned  br  UtmM.  Stiita  «nd  Petiie,  wlMnin  Uwy  meow- 
Mend  a  nodJiMtiao  of  Aeir  fonur  anH^Mieat,  m  w  to  kaap  the  liqaidi  in  all  tha  oalla 
«f  IbeaiMedepMaf  ebo^th.  Saobttf  tbeae  pattatcca  liae  likewiw  eecmed  to  turn- 
■df  the  on  of  eartun  «anbrim&M^  irliarabf  thedtaMoal-pcdala  vbieltenittheli^t 
)1mU  be  regniired  and  Irapt  at  a  pnper  diataiiM  from  obcIl  otLer.  Theac^  in  &c^  bob- 
Mitnte  lite  real  clainu  tocoondsntiaa;  for  tbe  IwtteriM  vhiob  thoj  hare  inreated  ara 
not  voTthy  of  the  lout  attentum. 

BnttarifM  wmA  la  oMaUUg  tka  XlMtzU  UsU — (a.)  itanftV*  SaOarf, 
yhlch  iwiaiata  of  a  jar  oatitaining  a  cyliadta  of  ihoet  ooffv,  and  a  aatwatad  aolnttaB  a< 
JtiaolphttB;  within  thii  there  ii  placed  a  perau  cell  (oompoeed  of  bnm  paper,  mi^aned 

aalt.    Then  are  attained  *o  a>  to  obtain  both  quantity  and  int«om^  of  electocitj. 

{b.)  Orot/t  Batttrv  ia  ooutnutad  in  a  Tery  di&iwit  QMoaer.  Tha  outer  call  ia  ctf 
an  oblong  Ibnn,  and  it  may  be  made  of  glaas,  MiifaenTaitt,  oc  pitta-pmx^ha.  It  eontaina 
•  |tsoa  of  aheet  liiu  bent  iitto  the  form  of  tbe  letter  C,  one  l<g  being  a  little  longer  than 
the  otbei.  The  nno  u>  ■—»ig— -«»*■<  aooordtiig  to  Mr.  Smee'a  plan,  by  dipping  it  mto 
dilute  Hulphniio  add,  and  then  oorering  it  with  qiiicknlTar.  WitJiin  the  bend  of  thft 
aino  thore  ia  jJaoed  a  pamu  oblong  odl  of  unglaaed  earthen  ware,  and  within  thji  a  «Tif  wt 
ofplatinnm.    The  battery  iswt  in  ■otJ<Mi  by  poaringdilutaao^aiu  acid  (in  thepiapor- 

the  platinnm  oeiL    Aa  befiae,  the  battery  ia  to  be  arranged  for  qoanli^  ai  veil  ni 


{«.}  Smum't  BatUrf,  ai  wall  M  that  midiloatwa  of  it  pn^oaad  hy  H.  Lenkolt^  ia 
tady  a  QiOT^a  l>itta7,  with  a  piece  of  AaNoal  iutaad  of  the  aheet  of  platinooi. 

[d.)  J%t  JMtVMMtt  BalUrt,  iriuoh  waa  aontrived  by  the  Her.  FiofoMW  Oallea  of 
H^BMth,  ia  alao  a  aodiScation  of  Orore^a  ^inoi^;  for  a  plate  of  caat-inm  ia  nted 
ot-iron  oall  U  oharged  with  a  nixbue  of  two  paita  of 
acid,  one  and  a  half  of  nitric  add,  and  the  same  of  water ;  and  it  it 
better  to  ^»ate  tiie  aine  with  a  atrmg  aolntion  of  muriate  of  ammonia  inilead  of  with 
dilnto  anlphttrio  acid,  for  Ihia  doea  awvy  with  the  neaaaaity  for  amalgamating  the  sine. 

rmfiaaiii  Orore  nyi  that  the  raanlt  of  hii  eiperienoe  ia,  that  the  nitao  acid 
battery,  in  one  ot  othar  of  the  pneading  brma,  ia  the  only  one  hithrato  inTuted  which 
oOgrt  anything  like  a  fcadioalBMani  of  applying  Ihia  power  to  iUvnunatingpnipoiea; 
aul  tha  beat  anangenmt  tbat  «an  be  adopted  Ibir  obtainii^  tbo  giMteat  amount  <f 
power  ii  to  nte- abont  tbrty  or  aixty  odla,  arranged  in  two  eeiiaaof  twen^  or  thirty 
eaeb.  By  thii  OMant  we  hare  Ae  qoanti^  of  two  oaUa,  and  the  intanaity  of  twenty  or 
llibty.  If  wegobeyondtiiiain&abilMMity  aaangeanent,  the  flnidi  in  tbe  oalla  begin 
to  boil  and  qaidly  to  enpoato.  Thii  i*  oljeolionable ;  for  it  not  only  lendeim  the 
•bnoa^ten  of  thaioaninMfinU^  tMtitfirtqneitiy  biinga  the  action  of  tbe  hattecy 
to  ■  atiinl  itiH  The  aonroaof  poww  in  all  eaaea  ia  the  ohamioal  action  v^iich  takat 
place  in  Ae  Mill. 

■oi*  of  BM«lSla|  tta  U(kt  — Tha  viita  whichemv^  ^  daetiid^fian  each 
4rf  the  aaiiaa  moat  bac«Ma(*d,ao  that  the  two  poeitin  polea  are  bnx^ht  together  and 
d>a two BcgatiTai.  newinsihoaldbaoflstgeaiae,  aoaitooimduet tha eleotiici^ with 
•aasi  and  AafdunUbe««TeiUwtthgnttai^atiha,Baaitoin«aIatethMii.  If  thia  paw- 
nee taken  they  nay  lodeh  each  other,  and  ao  eulid'thaaunnt;  or  th^ 
ortheyw^wwmaucataaikocktothaoptntor.    It 
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<  tarn  tits  gtlraoje  liattariw  in  nqr 

1  to  ooarey  tlw  electrioity,  by  matiu  of  tlio  inwlttad  wiiM, 
to  the  point  whrae  it  ii  wanted.  Li^t  msj  ba  obtained  from  tbe  batteTy  in  two 
way! :  eithar  bf  bringmg  tbe  polsa  into  contact  with  •  yard  or  lo  of  platiinan 
or  iridium  wire,  wound  into  die  fbnn  of  a  qoral;  or  by  tanninating  them  wiA 
cylindeia  of  ohaicoal,  and  titan  bringing  them  into  CMitaet  In  each  case  the  li^t  ia 
prodiwadby  thsigoitioaof  tho  condootiiig  medium.  Flatimun  or  Iridium  ii  not  lo 
well  loitod  tat  Uie  purpoae  u  ohaicoal,  becauw,  in  the  flnt  pUoe,  the  light  ia  nerGT  ao 
TiTid,  and,  in  the  lacond  plaoa,  the  metal  ia  very  likely  to  fuse,  and  put  •  itop  to  the 
experiment  When  charcoal  is  employed,  it  is  found  tiiat  the  greatest  intanaity  of  light 
ia  produced  by  drawing  the  points  apart  to  the  extent  of  from  a  quarter  to  half  an  inch ; 
■lid  then  there  Is  a  stxeam  of  finely-powdered  chorooal,  in  a  most  intanaely  ignited 
atAte,  projected  from  ono  polo  to  the  other,  foiming  an  uo  of  flame.  If  the  oharcoal- 
piMiita  aio  too  close  together,  we  do  not  obtain  the  maiimnm  eSect ;  and  if  they  are  too 
&r  Kpeit,  the  are  is  broken,  and  the  light  eitinguiJied.  Thii  it  i«  whioh  omstitutea 
tiie  difflcalty  in  keeping  up  the  oleobic-light,  and  «hioh  pTea  to  the  flarne  Jta  nofteady, 
flickering  chaiactar.  Consequently,  all  the  oontnTancea  which  bare  be«a  adopted  for 
OTercoming  this  hare  boen  made  the  biues  of  the  aereral  patanta  to  whioh  wa  have 
alluded.    These  wo  shall  now  proceed  to  describe. 

A-nmntam  fen  suatalninK  ttaa  Sl*«t*la  XlsM.— The  firrt  of  Mi.  Staite'a 
patents  was  for  a  oontrivanco  or  method  tot  maintMOtag  lie  ohaicaal-pouiti  at  an 
uniform  distance.  One  of  these  is  lepre- 
•onted  in  Fig.  57 :  >  and  i  are  tho  chai- 
ooal-poiott ;  they  slide  eavly  in  a  brass 
tube  which  holds  them,  and  their  beo 
ends  reat  upon  a  solid  cylinder  of  plaster 
of  Faria  e.  At  tho  oppodls  ends  they 
aro  pressed  upon  by  a  spiral  qoing, 
which  is  oontuned  within  the  brass 
tube;  and  by  whioh  means  they  aro 
always  forced  down  rery  firmly  on  tho 
plaatiT  of  Paris  cylinder.  There  is  an 
■djnatiag  screw  aid  tor  regulating  the 
distance  of  the  poinle,  and  the  arms/; 
convoy  diD  current.  To  set  it  in  action, 
OtB  two  charcoal-ptnnfa  are  made  to 
touch  hy  meana  of  the  adjusting  screw 
d,  and  tluD  they  are  sepaiatad  to  tho 
raquired  distance,  to  as  to  get  the  maxi- 
guim  amount  of  li^t.  As  the  piunta 
bum  away,  the  springs  keep  up  a  fNah 
anpply  by  farcing  them  down  on  tho 
p^TistiT  of  Paris  cylinder,  snd  maintain^ 
ing  ibam  at  their  proper  dlitance.  It 
was  at  first  tbougjit  that  this 
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would  meet  all  the  dlfloultiea  of  the  eaaet 
these  wen  irregulanties  in  &a  action  of  the  baltety,  aa  wall 
as  a  projection  of  the  channal  from  one  pole  to  the  other,  whioh  t 
motioQ  of  flie  points;  and,  therefon^  a  fow  monlha  afterwards  the 
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Ste  APTAIUTtTS  FOS  OBTUSIHO  AT  IKTEBUnmfl  LIOHT. 

■notlier  invDntioii,  irtieisbj  ths  points  were  tJj"*'^  by  the  »id  of  «n  dectro-migiui. 
A  third  patent,  with  atill  farther  impmrBmentB  in  this  mpeot,  wu  obtuned  in  tbe  | 
coono  of  the  aame  jeti.  la  thii  last  patent  there  are  three  di*tini:ft  ktndi  of  sppsntai 
deuribcd  for  tlie  ouiUigBtuaat  of  tho  eleotiic-light— ^uunely,  one  for  obuining  a  rego- 
leil;  intanoitliog  light,  another  for  pcocariog  a  constant  and  oniform  lig^t,  and  a  third 
for  doToIoping  a  conatuit  light  by  the  ignitioa  of  • 
metallic  viie. 

The  apparatos  for  producing  the  flnt  effect  i» 
repieeeuted  in  Fig.  fiS:  0  A  are  the  tiro  chareeal- 
pc«nta ;  (me  of  them  i>  fixed  to  iba  oonducbn  c,  and 
the  otiier  to  the  moTcable  mid.  The  lowerpait  «f  iT 
ia  Sxed  to  a  rack  /,  and  thia  to  an  iron,  rod  g,  which 
morea  ftecly  up  and  down  in  •  toibe  A,  that  is  tat- 
romided  by  a  coil  of  wire  in  the  fbrm  of  a  hdix:  a 
weight  •'  ii  attached  to  the  red  /;  by  msana  of  a 
(tiing,  which  pusea  otct  a  pnlley.  The  object  of  thii 
iji  to  eonnterbahtnce  the  weight  of  tho  rod,  rack,  and 

alio  attached  to  the  weighty  m  that  the  balance  may- 
be equalized  as  the  rod  in  pulled  down.  Tho  action  of 
the  apparatus  is  aa  follows: — The  conductor  it  and  the- 
wire  of  the  helix  around  h  arc  brought  into  oonnection 
with  the  galvanic  battery,  and  the  circoit  ia  eloeed  hj^ 
bringing  the  two  chsrooal-pointa  into  contact.  At  thia 
I  moment  the  iroa  rod  f  ii  rendered  magnetia,  and  ii 

drawn  down  into  the  hollow  tube  within  the  helix. 
By  this  means  the  charcoal-points  are  aoparaled,  and  a 
moat  intense  light  i*  produced;  hut  eoonthe  separation 
take*  place  too  Esr,  and  then  the  cirouit  is  broken  and 
tho  light  oitu^uiahed.  The  iron  bur  now  loaaa  ita 
magnetiim,  and  the  weight  draw>  it  up  again,  ao  a*  to 
bring  the  charcoal-pointa  once  nioro  into  contact,  whan 
the  same  phenomenon  is  repeated.  It  ii  olmons  that 
by  this  oontiiTanoe  a  auccosdoa  of  flBshes  at  regular 
intervals  is  produced,  and  the  weight  may  be  so  regu- 
lated as  (o  maintain  any  period  for  the  duration  of  the 
light  and  its  intermiaiion. 

The  apparatus  for  producing  a  constant  and  unifbnn 

light  is  shown  in  Pig.  £9.    The  uhanxial-pointa  A  B  are 

attached  as  before — one  to  a  Qicd  conductor  C,  and  the 

'  other  to  a  moveable  conductor  D ;  the  latter  ia  moved 

by  a  rack  F  F  which  works  into  a  pinion,  and  thia  tarns 

on  a  spindle  with  fixed  luppoits.    A  barrd  is  attached! 

to  the  pinion,  and  over  this  there  passea  a  string  to 

'    which  the  weight  0  ii  fkstened :  by  this  means  the  rod. 

"»■  "•  and  rack  D  F  are  countoipoised.    To  the  ipiodle  there 

IS  fixed  a  cogged  wheel  H  and  a  leror  I ;  the  latter  carries  a  double  paul,  which  locks 

into  the  cogs  of  the  whed  in  either  direction.    A  long  horiiontal  lerer  E  paaaoa  orer 
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the  ^nl,  and  votm  on  Oua  ftilcnmi  L ;  i4il«  it  npports  *t  one  end  a  rod  M,  wtuob  i* 
StedtouinmbvN,  uidRttheothccamoTeahleaoDutoipoiHO.  The  iron  bMtnrdi 
Irecly  np  and  down  in  tlu  coil  F. 

The  paol  and  iU  lovsr  I  are  kapt  in  a  state  of  alow  Tibntian  from  n4o  to  ride  b; 

meana  of  a  cnrak  R,  which  wortB  in  a  fork  at  ^ 

the  and  of  the  larer  I.    Thi*  eraok  is  made  to 

ibtoIto  liy  an  ocdinary  train  of  wWl-woA, 

fdniahed  witli  an   Mcapement   or  fly-vheel, 

•nd  dii-ren  hy  *pr{ag'pow«r  oc  by  weighti.  | 

Tlw  object  of  thi>  morement  ia  to  elente  ta  \ 

depiaw  the  raok  F  by  turning  the  wheel  H. 

The  mode  of  action  of  the  apparBtoi  is  as 
foUowi : — The  nt^iliTe  pole  of  the  battery  ia 
broo^t  iato  cantact  with  the  rack  and  rod  D,  F, 
a&d  the  podtiTe  pole  with  the  coil  P,  and  thence 
with  the  upper  ohareoal  auppoit  C.  Inunedi- 
ttelj  ibo  points  touoh,  tnd  the  eiranit  ii  com* 
I^eted,  the  ooilitiaea  the  iron  tod  N.  Thii  acta 
on  the  lever  E,  and  oanaea  the  lover  charooal* 
point  to  doioeDd  and  aepante  ftom  the  upper 
COS.  Directly  the  sepantioa  haa  taken  pUce 
to  tho  ma-rinnini  extent,  there  is  s  contriTanee 
(not  ihown  in  tlio  drawing;)  wbich  ainala  the 
QtoTcment  of  the  nek,  and  M  keep*  the 
electrodei  itationary.  Bclbre  the  apporatni  ia 
set  to  work,  the  proper  diaUace  for  the  char' 
coaJ'p^bt*  ia  adjiuted  by  meamof  the  counter- 
poi»  0,  wUch  acrewa  baokwaidi  or  foiwaidt  on 

the  short  arm  of  the  lover  E,  and  thai  r^ulatM 

the  movement  of  the  n>d  H,  IT.    If  the  light 

■honld  go  out,  and  the  cironit  be  broken,  tho 

tod  S  immediately  falla,  pulling  down  with  it 

the  long  end  of  the  lever  K.    Thia  preaaea  upon 

one  ann  of  the  panl  and  givca  motion  to  the 

wtMel  H,  whereby  the  rack  i»  eleTttted  and  the 

oharcoal-pmnta  again  brought  into  contact. 
M.   Lemolt's  apparatus  for  adjusting  the 

charooal  electrodes  is  somewhat  difftrent  from 

the  la«t.    Id  the  firat  plnoe,  the  elcctrodea  am 

not  cylindrical,  but  are  in  the  form  of  cireolar 

discs,  a,  h,   Fig.  60;  and  they  revolvo   freely 

on  two  arms,  which  move  sepaiately  on  one  _^ 

common  an*  ;.    Tiiia  axis  (IsocairieaapiEuon,  ' 

the  sqnaie  oogt  of  which  are  in  communication  below  with  the  driving-wheel  i^  and 

above  with  another  pinion/,  the  inner  ooga  of  which  are  in  gear  with  a  large  whed  ff. 

Over  the  drum  of  the  pinion  at  c,  there  pa»Ga  two  endleaa  puUeya,  whioh  give  motion  to 

the  ohiTooal  diaos  a,  &.     In  order  that  the  discs  may  he  at  a  pniper  distance  (or  the 

pcodnotion  of  a  good  light,  there  are  two  adjusting  atop*  A  il,  fixed  to  the  anna  at 
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widA  th>  dim  rotate.    Then  tbipt  «n  bniu^  into  dow  oootact  inA  two  a 
«hiah  m  litiutod  in  the  periphery  of  Que  irtieel  g ;  and  u  thii  wtieel  nilalea,  tha 
cfiirwl  diKaara  bnnigbt  cloaer  and  cloan  togetlier,  bo  as  to  sompoiaate  fbr  the  WW 

tiu  eleetrodea.     There,  ia  a  apirel 


■re  btonglit  into  omneatioiL  vftli  Ae 
ohueoal  diaci  b;  nueiu  of  Qtt 
dnetani,!.  The  diiTing  wfaed  4  ic 
then  «et  In  motioo  by  ckN^-mdc 
vithin  the  cue  of  the  inatmn 
and  ila  motkm  i«  oomminunte 
the  other  vbeda  and  aliQ  to  die 
cbareoal  diaea.  Iba  diaca  are  1 
brou^t  together  sa  aa  to  MmpletB 
the  eironit,  and  the  (tenant  adjnaled 
in  the  canu^  ao  aa  to  prodaee 
^  Deceaeaiy  aro  of  flBiit&  By  the 
roTobitiao  of  the  diaoe,  nov  atitf 
are  c<matantl;  preeeoted  to  eadt 
other,  and  flie  old  or  vom  edgea 
cleaned  down  by  the  aidM  of  the 
atiimpa  in  which  they  rerolTe. 

In  Mr.  Fearee*!  niranfementv 
there  ii  a  prianatia  or  cylindrical  ber- 
electrode  in  contact  with  one,  two, 
or  three  of  a  diacoid  fbrm.  These 
are  moTsd  hj  olock-woifc ;  and  it  ia 
•0  managed,  that  while  the  Bat 
edranoee  or  riae*  dirough  ita  sheath, 
the  othen  reralre  at  k  proper  distance  ttom  it,  end  the  edgea  an  kept  clean  by  oeane 
of  iridium  cuttera.  The  charcoal  bar  ia  alio  held  by  the  iridiiun  condnctora,  whidl 
giaip  it  doae  to  the  ignited  point.  Hie  adnntage  of  this  mode  of  mounting  the 
electrodes  ie,  that  if  from  any  caoee,  each  ac  unequal  waste  of  cwbon,  or  imgolarity 
of  imfiuje,  the  light  should  be  cntoguiahed  at  one  point,  the  othen  remain  burning, 
until  by  the  further  rcTolutioD  of  the  disc,  or  the  advsoee  of  the  bar,  the  e1eob«dea  are 
ontact,  and  the  li^t  restored.  Besides  which,inpte«aifingtwoor 
three  ccntrea  of  light,  ao  merged  aa  to  appear  al  one  in  a  refleetor,  there  is  greater 
brilliancy  and  greater  atcadiness  of  flame. 

Another  appaistua  has  been  patented  by  Ur.  Pearce,  which  docs  away  with  the 
necessity  of  clocli-worl  altogether.  It  connsts  of  two  bar.^eetrodes,  which  are  ap- 
pnudmaled  by  means  of  springs  or  waighfi  and  pulleys ;  and  the  ococMaiy  diatanoe  ia 
praerred  by  the  iuterrentiiui  of  slips  of  non-condacting  charcoal  He  hat  klao  con- 
Irired  a  plan  ftir  relighting  the  electrodes  in  case  the  are  of  flame  ia  blown  out  This 
he  e&cta  by  aid  of  »  wedge-shaped  piece  of  charcoal,  which  foils  down  betwa^i  the 
ebctnxlca  direotiy  ths  light  ia  utitigniahed,  and  thus  re-eetabliahsa  ^  eentaci    Tlia 
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ehpcwl  IB  fixed  at  one  sod  of  •low,  tnd  to  the  other  end  tbers  ij  •KAimo  •rm«tc 
tbli  is  plaeed  oppoaite  to  a.  uA  ima  magnet,  enclMed  in  a  c<nl  irtiich  cairlw  fhe  onrmib 
While  the  electridtf  ii  ptusing,  the  eleelzo-m^net  drain  the  annatiin  to  It,  and  to 
]Ce«pi  the  wedge-ahaped  piece  away  from  the  eloctiodea )  hut  directly  oootaot  i»  brektn, 
the  annatiue  retites,  asd  the  mdge-ahaped  peee  &II1  dom  betireen  the  potei  and  re- 
'«atabliihea  the  are. 

Ht,  Staite  has  patented  a  plan  for  obtuning  a  constant  and  onjibnn  light  by  Hie 
ignitkmof  aloopof  ptatinum or  iridiom  wire, endoeed  ma  glav  t^ohe from irhich  the 
air  hai  heea  oxhuiited.  Bnl  there  ii  no  noTcHy  vhatsrer  in  tUt  conAriTiDoe;  and, 
«ODseqnently,  it  is  undeaerring  of  fiirtber  notice. 

Some  liMls  attention  is  necessary  to  Oe  qnatity  of  the  eleetrodM  in  order  to  get  the 
bert  sSbit.  CbOMHOH  ehanoai  is  nosoited  for  the  pmliaae,  beeatuo  of  iti  being  in  moat 
cans  a  non-condnotiH' of  electridty ;  the  «J(«rwi>I  of  parmu  vtci  i*  alao  cAijeetianable, 
fiom  tbe  dronmEtance  of  its  bumioe  any  ii«ty  r«^y :  dmeRne  it  i<  that  electncianf 
aiake  oboiee  of  the  deosest  vaHstUa  of  oarbon.  One  of  theM  i«  the  diamal  fiam  iox- 
<M0^  vhieh  is  obtained  by  rotting  the  vood  into  pieces  of  nearly  the  reqniied  fonn, 
Aen  putting  into  a  oraoible,  filling  up  vith  fine  aind,  so  u  to  leenTe  Qie  exolnidon  o 
atmoapheno  air,  and  exposing  fbr  two  or  tOiree  hoon  to  a  bright  red  or  irhite  heat  ^ts 
orasible  is  to  be  well  eoreied  and  allowed  to  oorA  before  the  ohareoel  is  taken  out. 

Kttri  ctie  haa  been  employed  with  eonmderable  advantage  by  many  persona.  The 
ol^oction  to  it  is  that  it  frequently  stdntillates,  frtnn  the  large  quantity  of  iron  which  ia 
oenttuned  in  it.  This  difficulty  may  be  oreicome  by  powdering  the  cole,  then  atiiring 
it  about  with  a  magnet  so  aa  to  attract  the  iron,  or  else  digesting  it  in  nitro-mutiatie 
acid  and  mthing  Tory  well  befbro  drying.  The  powdered  coke  ia  Own  to  be  noiitoned 
with  a  little  syrup  or  ooal-tar,  and  rammed  into  a  cylindrical  monld :  the  bar  which  if 
ihuB  made  most  be  ignited  in  a  cruciblB  corersd  with  aand,  in  the  same  way  aa  that 
already  de«ciil>ed  for  the  preparation  of  boxwood  diarcoaL  These  cylindcia  will  be 
fbimd  oxoaedin^y  hard,  and  they  giTe  a  light  wMch  is  superior  ia  whitenen  and  inten- 
aity  to  that  from  any  odier  kind  of  oharoooL  If  the  electrodes  bto  soaked  in  a  strong 
aohition  of  conuaon  salt,  and  then  dried,  they  give  a  still  more  brilliant  eflbct ;  and  by 
using  a  salt  of  eoppa,  ohkride  of  ttrontium,  Sco.,  we  obtain  green,  red,  and  other 
cidouted  flames. 

Again,  it  has  been  noticed  that  die  inteumty  of  the  light  is  increased  by  removing 
the  Btmo^hetio  air  from  the  TDSBel  containing  the  electzodca,  and  effecting  contact  in  a 
rarefied  atmoBphsre,  or  in  a  Taouum.  The  tftett  whioh  are  prodnced  in  thii  manner 
are  very  ronarkablB ;  fbr  Ok  purity  and  intensity  of  tho  light  are  greater  than  tiioM 
ftom  any  other  souioo.  In  the  first  place  ws  find  that  it  simulatn  Qie  ligbt  of  the  son, 
in  tho  oireumabnce  of  its  affording  a  means  of  distti^;uishing  the  moat  delicate  tints  of 
colour:  blues,  yellows,  and  whites,  which  are  not  to  ba  seen  in  a  pore  staU  by  ordinar)' 
artificial  light,  sie  reci^isable  by  this  mode  of  illnmination  as  if  they  were  seen  by 
day.  Again,  when  the  light  is  decomposed  by  a  piism,  wo  obtain  a  spectrum  which  ia 
■aiilar  to  that  afiotdod  by  the  rays  of  the  sun. 

Tho  intensity  of  the  light  has  been  rartously  estimated.  That  irtiich  was  eihiUted 
by  Mr.  Stoito  on  the  30th  of  Hay,  1819,  from  the  summit  of  ono  of  the  towon  of  the 
Hongeifbrd  Suipemaion  Bridge,  -ma  said  by  him  to  be  equal  to  ISO  wax  oandles. 
FiDftawr  Orore,  in  ezperinuailug  with  a  battery  of  thirty  cells,  the  platiaum  being 
ftur  inohos  by  two,  obtained  a  light  which  equalled  that  of  liU  wax  candles;  and 
Dr-  Letheby  statsa,  that  ia  KHne  eiperimeata  whioh  were  made  by  Mr.  HeardeT  of 
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rirmuuth,  in  ttu  ounth  of  April,  IWS,  vid) «  Usjuaoth  lattKj  of  eighty  oella,  tatk 
fixtr  tnohM  iqium,  nransed  in  tva  wli  of  fbrtf  e*di,  tha  li^t,  when  voooentaatad  bf  i 
-t  pwtlxdic  minor,  and  toA  over  the  oomitry  tat  &  ipwe  of  5490  Jtri*,  gmvt  k  li^lt  i 
oqnil  to  that  of  a  oukdle  at  thiity  fset  ■<■''•«"'■* ;  so  that  the  intenaity  of  the  Fni  iwf  I 
light  waa  equal  to  that  of  S01,401  candlo.  It  ii  piobabU  that  Hr.  OraTe*)  eOiaate  b  ' 
eanat  to  the  truth,  aa  great  paini  vere  tahsn  in  his  inTeatigationi  to  airire  at  matti   i 

MDlta.  ! 

It  ia  Tery  natmal  that  a  light  of  ao  great  bcQlianoy  ahould  oammaiiil  a  laige  dMW  . 

of  pablio  atttntioii,  aad  ihouU.  likeriae  he  made  the  ntbject  of  frequont  eaqiainent.  | 

Henoo  it  ia  that  Mr.  Blaite  and  athen  have  often  exhibited  it  in  London  and  elBevbob  [ 

lIThen  it  wu  ihown  ftom  the  top  of  the  Hongerford  Suipenuon  Bridge,  the  light  ma  | 

•nficientlf  inteuae  to  illuminate  the  water-frontage  at  SomerMt  Houae ;  and  vben  it  j 

,  oaat  to  tha  ojquaite  aide  of  the  liTtr,  it  lighted  up  aU  the  building  on  tha  Sum;  I 
ahar«.    Exhibitioni  of  it  have  alao  been  made  ti  the  HanoTtc  Bquare  Booms,  from  th« 

lop  of  the  Duhe  of  Yodt'e  Column,  and  from  the  poitieo  of  the  Naliooal  Gallery  ;  but  \ 

the  moat  marrelloni  illuitratiOD  of  ita  power  na  aSnded  by  Ur.  Hearder  of  PlymofUh,  ! 

vho  placed  the  Ught  at  the  top  of  the  Deronport  C<dumn,  and  fint  eiperimented  -with  ; 

it  at  Trematon  Caatle, -which  ia  diatint  about  18,266  feet;  and  then  at  Boriaand,  whkk  i 

ii  16,170  feet  from  the  eolnmn.    At  the  former  place  the  light  waa  anffldently  Mroog  to  ' 

mark  tho  time  on  the  Beconds-haod  of  a  amall  watch,  and  the  walka  of  the  caMIe  were  -   | 

diitlnctly  Tiaible  at  a  distance  of  half  a  mile ;  beaidea  which,  the  ivj-lf^Tta  orer  the  i   | 
gateway  of  the  building  wera  plainly  aoan  whan  the  ohurrer  waa  aizty  feet  awmy  frn 

Ihem.     Ita  int«aaity,  aayi  Mr.  Tucker,  who  leperted  upon  it,  was  magnifioeallj  ' 

hrillittit.    At  Boviauid  tho  light  waa  aoffioiently  ttrong  lo  cast  a  ihadow  of  object*  en  I 
a  yellow  wall,  and  it  waa  thotlgbt  to  be  about  equal  in  intenoity  to  that  of  the  fiill 

reflector,  it  looked  like  the  jdanet  Tenna  when  aeen  thiou^  a  tekecope. 

Tho  fallowing  are  the  aoconnti  given  of  these  effeota  aa  seen  at  BoTiaand  and  l^ona-    . 
ton  by  Messrs.  Walker  and  Tucker,  the  two  genUemen  who  were  deputed  by  Mr. 
Heardor  to  make  the  neoeasarj  obseryations.    The  aocounts  are  eitneted  from  the 
Flgmoulh  Strald  for  AprU  21st  and  May  Sth,  1S49.    Mr.  WaUer  write*  Hau  :— 

"  With  regard  to  our  obseryations  at  BoTisand.    About  baif'put  d^t  o'OsiA  we 
IT  flashesjuid  gUnuneringi  of  a  bluish  light  from  the  column  at  Devonport,  which,  to    \ 
all  but  myself,  were  nniiiiliiifs(,tQiy.     The  people  thought  that  something  had  gtoe    ; 
wrong.     The  light  wa*  then,  in  ill  probability,  on  the  Trematon  ude  of  the  colimn,    ' 
the  oalunm  being  directly  between  ua  and  the  light  itaelf.    After  waiting  for  aoms  time,    ' 
we  finally  s&W  the  electrio-hght  outshining  ill  the  other  visible  li^ts,  and  we  scst  np 
a  rocket  or  two  to  indicate  oar  iatisfkction,    Onr  pereonal  shadows  w<3«  [Hojected 
upon  a  boat-house  door  (painted  yellow  and  itself  illuminated)  by  the  electric-li^t, 
and  prononneed  equal  to  that  of  the  fnll  moon  when  on  the  meridian  in  a  calm  deu'   ' 

"A  candle  (lii  to  a  pound)  prajocted  a  similar  ehadow  upon  tho  Mme  doer,  iQn-  \ 
minated  in  the  same  way,  at  a  distanoc  of  30  feet  &om  the  pereon  whose  Aadow  «is 
thrown  upon  the  door.  That  is  to  say,  the  shadow  projected  by  the  eloetric-light  i 
at  a  distance  of  5,490  yiuds,  waa  just  equal  to  the  shadow  projected  by  a  ain^ 
eoadle  at  a  distsoce  of  10  yards.  Consequently,  their  illuminating  powera  wen  M  '■ 
10  (iqnared)  :  64M  (squared),  or  as  1  :  301,401.  Thia  oomparison  ia  rather  a  'stB»-  I 
ning'  one !    I  wn  of  opiniun  that  tho  oloetrio-Ught  posieasea  a  space-penetrating  povsr 
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tiifinitdy  mperior  to  toy  Hght  ve  md  lAtdn  by  oombtutloii,  once  it  u  fNe  bom  tJl 
Mutoiiowiu  OT  «aHd  putioles  1 

Tlie  BreiJnrateT  l^^t  nttjr  probably  be  eqiul  to  24  Argand  lunpa,  Mcli  equal  to  half 
a  dons  oandlea ;  yst  fAit  V^  projected  a  ahadov  eitfy  dig&tly  viiible  at  a  dittanoe  of 
SOO  yarda^  vhile  Qie  electiio-light  prajsoted  iludmn,  at  lucid  tnterrala,  itnmg  enou^ 
ftjT  cliildreil  to  maka  rMiti  with  their  flngera  upon  a  Tall  more  than  500  yardi  dutsiit 
from  ths  Ugbt  itself ;  that  i>  to  say,  ten  timea  faithsi  than  from  a  ligbtbouu  that  could 
cnly  throw  a  ahadcnr  '  fiuntly  Timble,'  Ths  electric-light,  aa  aeen  in  the  open  ui,  may 
be  cconpaied  (a*  &r  aa  odour  is  conoenied)  to  that  of  the  planet  Tenus  when  aeen 
a  teUeoope,  or  to  the  li^t  of  a  glow-worm,  or  to  thoae  brilliant  flaahea  of  light 
N  aee  wittiin  the  Tropica  from  the  waYeawhen  aurchaigsd  with  phoapboiM- 
mt  matter." 
And  Hr,  Tookai'i  aoeonnt  is  aa  fotlowa : — "  Sir, — A  variety  of  oceupationa  have 
pnTEoted  my  aooner  infbiming  yon  of  the  eSbot  produced  hen  by  the  electric-light,  on 
die  ereniDg  of  the  12th  inat  Toa  are  aware  that  thia  castle  ia  18,266  feet  distant  to 
Ae  N.N.W.  from  the  OJnmi  at  Beronpert  The  reflector  which  you  naad  waa  one 
from  which  the  raya  diTsrge.  The  erening  waa  very  taTourable,  bat  little  bteeza 
(E.If .E.)  was  itiiring,  yet  sntBcient  to  blow  off  the  amoke  from  tbe  town.  The  atmoa- 
phera  waa  ao  clear  that  &o  Deyonport  lamps  were  very  distinctly  yiaible,  and  the  atara 
which  appeared  ihcme  very  brightly ;  but  they  were  few,  and  the  moon  had  not  yet 
arisen.  The  instant  tbe  light  ahone,  the  lampa  of  Devonport  were  ail-but  totally 
eclipsed ;  aa  it  fell  upon  a  sail  spread  orer  the  walls  of  the  keep,  we  immediately  per- 
ceived that  a  ahadow  was  cast  by  the  fingers  of  a  band  upon  the  sail,  by  a  twig  of  iry, 
and  by  the  atem  of  an  iTy-Ieaf.  Wa  eould  clearly  see  what  o'clock  it  waa  by  our 
watehee.  I  aaceitkined  the  li^t  to  be  polariied,  and  the  whole  eUtct  waa  very  atriking, 
Ibr  the  light  upon  ths  oolomn  waa  ezquiaitoly  beautifol — ita  bri^lness  waa  magnifi- 
oently  brilliant.  Tbe  inteipoaitioii  of  the  rad  shade  then  informed  ua  that  the  light 
would  be  changed.  When  that  change,  whaterer  it  were,  w«a  made,  the  %bt  sensibly 
increased ;  we  than  could  see  the  time  by  the  seconda-haod  of  a  amall  watch ;  the  naiial 
d-wriliug  waa  read ;  and  &b  iTy-leares  on  tbe  gateway  tover  were  seen  at  die  dia- 
30  of  AO  liwt.  Persona  more  than  half  a  mile  behind  ths  keep  could  plainly  aee  the 
walkaanmndit;  and  we  all  were  very  mueh  pleaaed  by  the  striking  effect  produced  by 
your  turning  the  reflector  upwarda  towards  the  clouds,  which  we  clearly  saw,  file  light 
then  having  the  appearance  of  the  t*il  of  a  huge  comet,  Qie  refleotor  behig  the  nuclena. 
I  think  I  may  state  that  the  breadth  of  the  intensity  of  the  light  waa  at  least  three- 
qoarten  of  a  mile ;  and  I  beltSTe  that  persona  standing  im  the  Brick-fleld  (close  to 
Deronport)  saw  the  light  reflected  to  them  from  a  looking-^asB  which  waa  suspended 
from  the  keep," 

If  the  electric-light  ii  exhibited  in  a  room  when  there  are  gas  or  other  lighta,  the 
intendty  of  Uiefiiimer  teao  great  that  it  actually  prodoMashadowa  of  tbe  flames  i^  the 
otheia.  At  flie  Folyteohnio  Institution  the  eleotrio-light  is  uaed  for  the  pmpoae  of 
{QoaMting  the  optical  eflteta  of  lefradiffii  and  reflection  In  a  stream  of  water— as  seen 
in  Daboeqoe's  fbnntsin ;  and  at  the  Pauoptioon,  the  spray  from  the  large  jit  iTmk  i» 
iOuminatedby  sereral  electric-lights  that  were  placed  at  the  very  top  of  the  dome,  ^le 
chroDiatio  e^ota  an  ptoduoed  by  ueani  of  ooloDred  glasa,  whioh  ia  rapidly  shifted 
bebmtheUe)rt. 

At  to  the  economy  of  the  light,  litfle  ean  be  Nid.    Profeaor  Orore  stated,  that  In 
.   lit  «iperinie&ta  with  the  batteiy  whkh  gave  the  light  of  14M  vn  eudli^  the  coat 
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was  at  U>a  rata  of  about  3<.  or  St.  6A  per  boui;  ud  Ur.  Wanl,  wlw  bM  deruisd 
attention  to  thii  part  of  tbe  tnbject,  itetes  (bat  to  obtain  a  giTon  li^  vtth  100  fain  <t 
Smee,  S£  of  Daniall,  v  M  of  Grove,  each  ceU  oonnmiiig  60  grains  (^  liao  per  boar,  Cbs 
eoit  would  be  about  64.,  7}dl,  or  &f.  per  hoar  rr^ectiTaly.  But  wt  ifpidJMnd  that  this 
doea  not  includs  the  coiginal  oott  of  the  battery,  or  the  ohaige  for  ttt-iy'irvr'  At  the 
Bojnl  Opera  Hoiue,  where  Iha  light  ww  exhibited  for  aenenl  niiibta  in  a  new  \mSktt,  it 
ooat  the  manager  £2  per  nightf  altLtfflgb  the  nhihftifln  was  not  of  Vaw  dnratioo,  and 
va«  under  the  snperintendeoco  of  Ht.  Staite  himself,  In  tliis  ease  a  HaTseotb  b^tsy 
of  aoTeoty-fiTe  calls  waiemidoTed, 

This  clearly  indicates  thit  the  light  can  nerer  be  eooDiimisally  wqloyad  aa  an 
ordinary  illuminating  sgent :  indeed,  it  is  manifest  that  aa  the  Bomce  of  power  u  naUy 
the  same  as  that  of  othar  attiflcial  tights, — namely,  the  ozydatuni  of  a  -™.i--hT.u 
body,— it  lesolTcs  itself  into  this,  wbathat  it  is  ohe^er  to  bion  gM,  oil,  or  tallow,  by 
means  of  atmospheric  oxygen,  or  to  MUMume  liac  by  the  aid  of  water  tmd  TSiy  expaoanv 
acids.  Of  course  soma  alloiraitoe  must  be  made  £>r  the  talus  of  the  products  Id  tii* 
Utter  case;  but  then,  wnset-off  to  (his,  «e  bare  to  oonaidar  the  expense  of  ctoatnialiag 
the  battGiies,  and  of  attending  to  them.  It  will,  bewerer,  be  freuly  f  j>nitt<,.i  that, 
although  it  is  not  an  eeonomical  light  fbr  otdinary  purpoaea,  it  may  be  adrantageoudy 
employed  whenerer  a  vast  amount  of  illuminaliDg  power  it  t^qoirad,  and  than  an 
facilitiea  fin  chaigingths  bsttoriea.  It  might  be  employed,  for  l'"'"r'*i  in  ligbt-hooaea, 
periiaps  also  in  mine*,  in  tbeattea,  and  tea  public  exbibititma  of  Taiiona  kinds.  It  has 
been  stated  that  the  elcctaic-light  has  been  used  to  illuminate  the  woifa  of  the  K^>a- 
leon  Docks  in  Paris,  where  the  men  are  enqiloyed  night  aivd  day  in  their  woA.  The 
light  has  been  employed  there  for  fbur  mondu  at  a  ooat  of  thirty-BZ  franca  pec  ni^U  ■- 
aadat  it  sBTTedfor  dieuwof  SOamen,the  coat  wm  exaetlyfburaodahalf  centims^ar 
lees  tluui  a  half-penny,  per  man.  Tbia  does  not  look  like  a  veiy  eipensiTe  mode  of 
illumination ;  and  it  ia  Tery  prtdiable  that  it  may  be  leaorted  to  in  foch  caaes  aa  thia 
with  conaidanble  adTtntage.  -Again,  it  is  not  altogether  infncticable  to  have  an 
electric-light  in  some  coQTenimt  part  of  a  mine,  and,  by  the  aid  of  rsBsoton,  to  throw 
the  light  along  the  diSbrest  galleries  and  into  the  working  ^j  this  means  all  danger 
explosion  in  those  loealitica  wharo  the  flrc-damp  abounds  would  be  oomplstdy 


Th*  Steal  Mill  «f  th*  HlBMr  ia  (he  last  form  of  ^paiatoB  (or  the  piodnoticD  c< 
artiflcial  li^t  to  which  wo  ahall  allude.  Before  the  introdootiiai  of  the  Dary-lanv  iato 
the  coal-mines  of  this  country,  a  nide  inatiumeDt  was  employed  by  the  miner  ta  the 
generation  of  li^t  in  thoae  localities  where  the  fire-damp  tendered  the  stmosphara 
unniually  dangerous.  It  coauted  of  a  snail  steel  wheel,  which  was  made  to  lendTO 
very  ttA  by  means  of  a  small  pinion  that  waa  turned  by  haod ;  and  wtule  the  whael 
was  rarolTing,  a  piece  of  flint  was  held  against  i^  so  as  to  emit  a  brilliant  ahowar  <^ 
spaiks.  These  ^re  out  sufficient  li^t  for  the  minm  to  woifc  by.  It  was  dtooght  that 
the  heat  from  this  sfipantus  waa  less  dangerous  than  that  from  a  osndls,  but  Dr.  Feimia 
succeeded  in  firing  exploaiTS  gas  with  it,  and  thus  danumstatsd  to  the  Plrlittmlaiy 
Committee  that  it  waa  just  aa  dangerous  in  a  mine  as  a  candle.  At  the  pwmt  time  ths 
lite  out  of  UM. 
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